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Abstract 
  
Effectiveness of Multifactorial intervention package on knowledge, risk perception 
and readiness to change lifestyle behaviour regarding prevention of cardiovascular 
disease among teachers, at selected schools, Chennai. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
INTRODUCTION 
               Cardiovascular disease (CVD) is a collective term for diseases of the heart 
and blood vessels. Many of these diseases are called "lifestyle diseases" because they 
develop over time and are related to a person's exercise habits, diet, whether they smoke, 
and other lifestyle choices a person makes. It is a major cause of disability and premature 
death throughout the world. Acute coronary events (heart attacks) and cerebrovascular 
events (strokes) frequently occur suddenly, and are often fatal before medical care can be 
given. Risk factor modification can reduce clinical events and premature death in people 
with established CVD as well as in those who are at high cardiovascular risk due to one 
or more risk factors.  
Aim and objective: To assess the effectiveness of Multifactorial intervention package on 
knowledge, risk perception and readiness to change lifestyle behaviour regarding prevention of 
cardiovascular disease among teachers. Methodology: A quasi-experimental pre and post 
test control group design was used to conduct the study at selected schools, Chennai. 120 
teachers who satisfied the inclusion criteria were selected using purposive sampling technique. 
Result: The comparison of post test level of knowledge between experimental and control 
group, JDYH D FDOFXODWHG XQSDLUHG µW¶ RI  which showed high statistical significance at 
p<0.001 level. The comparison of post test level of risk perception between experimental and 
control group, gave DFDOFXODWHGXQSDLUHGµW¶RI which showed high statistical significance 
at p<0.001 level. The comparison of post test level of readiness to change lifestyle behaviour 
revealed a calculDWHGXQSDLUHGµW¶YDOXHRIZKLFKVKRZHG high statistical significance at 
p<0.001 level. The analysis of correlation coefficient between knowledge, risk perception and 
readiness to change lifestyle behaviour in experimental group using Karl Pearson correlation 
reveDOHGµU¶YDOXHRIDQGUHVSHFWLYHO\ which showed a positive correlation at 
p<0.05 level regarding the prevention of CVD whereas in the control group, the Karl Pearson 
&RUUHODWLRQ YDOXH RI µU¶   U -0.107 and r=0.157 revealed a positive and negative 
correlation between knowledge, risk perception and readiness to change lifestyle behaviour 
and was not found to be statistically significant. A significant level of association was identified 
between the demographic variables, frequency of consumption of junk foods and level of 
knowledge, religion and risk perception and marital status and family history of cardiovascular 
disease with readiness to change lifestyle behaviour in the experimental group. Conclusion: 
Hence the Multifactorial intervention package developed by the investigator proved to be an 
effective aid in providing insight regarding prevention of cardiovascular disease. 
Keywords: Multifactorial intervention package, knowledge, risk perception and readiness to 
change lifestyle behaviour, prevention of Cardiovascular Disease. 
            It is estimated that 90% of CVD is preventable. Prevention of atherosclerosis is by 
decreasing risk factors through: healthy eating, exercise, avoidance of tobacco smoke 
and limiting alcohol intake. 
 
Objective 
To assess the effectiveness of Multifactorial intervention package (MIP) on 
knowledge, risk perception and readiness to change lifestyle behaviour regarding 
prevention of Cardiovascular Disease (CVD) among teachers, at selected schools, 
Chennai. 
 
Null Hypotheses 
NH1: There is no significant effect of Multifactorial Intervention Package on the level of 
knowledge, risk perception and readiness to change lifestyle behaviour regarding 
prevention of CVD among teachers. 
 
METHODOLOGY 
 A quasi experimental, non-equivalent, pretest and post test with control group 
design was used to conduct this study  with the setting for the experimental group at 
Sethu Bhaskara Matriculation Higher Secondary School, Pudur, Good Shepherd 
Matriculation Higher Secondary School, Pattabiram which employs over 30-100 
teachers. The setting for control group was Infant Matriculation School, Pattabiram, 
Immanuel Matriculation Higher Secondary School, Pattabiram and Ebenezer 
Matriculation Higher Secondary School, Korattur which employs over 30-80 teachers. 
Totally 120 teachers, who satisfied the inclusion criteria, were selected as samples for the 
study using purposive sampling technique.  
 
            The risk for CVD was assessed using Modified Framingham risk assessment tool 
and pre test was conducted. The demographic variables and level of knowledge 
regarding CVD was collected using structured questionnaires, risk perception and 
readiness to change lifestyle behaviour was assessed by using 4 point likert risk 
perception scale and 5 point likert readiness to change lifestyle behaviour scale 
respectively. The interventional tool prepared by the investigator (MIP), consisted of set 
of interventions, administered to teachers, in order to influence a positive change in their 
level of knowledge, risk perception and lifestyle behavior regarding prevention of CVD. 
On completion of the pre test, a booklet containing information regarding the strategies 
to prevent CVD was given to the teachers for reinforcing the MIP in experimental group 
and as an aid for continued practice. The post test was conducted on the seventh day after 
which the MIP was administered for the control group. 
 
RESULTS & DISCUSSION 
The present study aimed to assess the effectiveness of MIP on knowledge, risk 
perception and readiness to change lifestyle behaviour regarding prevention of 
cardiovascular disease among teachers. 
 
The level of risk assessment among teachers using modified Framingham risk 
assessment tool revealed that 35 (58.33%) had low risk, 20(33.33%) had moderate risk 
and 5(8.33%) had high risk of developing CVD in both experimental group and control 
group. 
 
The comparison of post test level of knowledge between the experimental and 
control group revealed that the post test mean score of knowledge was 15.50 with SD 
1.62 and for the control group, post test mean score of knowledge was 8.51 with SD 
2.29. The calculaWHGXQSDLUHG³W´YDOXHRI showed high statistical significance at 
p< 0.001 level. 
 
The comparison of post test level of risk perception between the experimental 
and control group revealed that the post test mean score of risk perception was 33.18 
with SD 3.05 and for the control group, post test mean score of knowledge was 25.41 
with SD 3.78. The calculateG XQSDLUHG ³W´ YDOXH RI  showed high statistical 
significance at p< 0.001 level. 
 
Post test mean scores of readiness to change lifestyle behaviour 40.933 with S.D 
4.02 of the experimental group, when compared with the post test mean scores of 
readiness to change lifestyle behaviour in control group, 29.13 with S.D of 3.10, revealed 
WKHFDOFXODWHGXQSDLUHG¶W¶WHVWYDOXHRIZKLFKVKRZHGKLJKVWDWLVWLFDOVLJQLILFDQFH
at p< 0.001. 
 
The analysis of correlation coefficient between knowledge, risk perception and 
readiness to change lifestyle behaviour in experimental group using Karl Pearson 
FRUUHODWLRQ UHYHDOHG µU¶ YDOXH RI  0.314 and 0.270 respectively which showed a 
positive correlation and it had low statistical significance at p<0.05 level regarding 
prevention of CVD whereas in the control group, the Karl Pearson Correlation value of 
µU¶   U -0.107 and r=0.157 revealed a positive and negative correlation between 
knowledge, risk perception and readiness to change lifestyle behaviour and was not 
found to be statistically significant. 
 
With regard to association of demographic variables like frequency of 
consumption of junk foods and level of knowledge, religion and risk perception and 
marital status and family history of cardiovascular disease with readiness to change 
lifestyle behaviour showed statistical significance at p<0.01 level and p<0.05 level 
respectively in the experimental group. No statistically significant association was 
observed between other selected demographic variables and mean differed score of 
knowledge, risk perception and readiness to change lifestyle behaviour in the control 
group.  
 
The study findings revealed that MIP was effective in assessing risk for 
developing CVD, creating awareness about CVD risk factors and influencing risk 
perception and positive behaviour. The booklet developed by the investigator proved to 
be an effective aid in providing insight on the prevention of CVD. 
 
IMPLICATIONS  
Nurses play a vital role in educating the teachers and to improve their knowledge, 
risk perception and readiness to change lifestyle behaviour in relation to prevention of 
CVD. The nurse educator should be competent enough to train her students to assess the 
existing risk factors of CVD and administer preventive measures and must educate the 
client and significant others on the prevention of CVD, as to bring about a desirable 
change in lifestyle behaviour. Nurse administrators can plan and implement a protocol 
for nurses to aid in enhancing the knowledge in prevention of CVD among at risk clients 
as a part of routine hospital care and they are in prime position to make use of many 
opportunities to encourage and influence patients and the public to be involved in their 
own health and make use of the screening programmes available. 
                                                         
 
 
 
 
CHAPTER 1 
INTRODUCTION 
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INTRODUCTION 
 
          Non-communicable disease (NCD) is a medical condition or disease that is non-
infectious or non-transmissible. They refer to chronic diseases which last for long 
periods of time and progress slowly. Sometimes, they result in rapid deaths as seen in 
certain diseases such as autoimmune diseases, heart diseases, stroke, cancers, diabetes, 
chronic kidney disease, osteoporosis, Alzheimer's disease, cataracts, and others. While 
sometimes (incorrectly) referred to as synonymous with "chronic diseases´ &KURQLF
diseases require chronic care management as do all diseases that are slow to develop and 
of long duration. 
 
            Cardiovascular disease (CVD) is a collective term for diseases of the heart and 
blood vessels. Many of these diseases are called "lifestyle diseases" because they 
develop over time and are related to a person's exercise habits, diet, whether they smoke, 
and other lifestyle choices a person makes. Atherosclerosis is the precursor to many of 
these diseases. It is where small atheromatous plaques build up in the walls of medium 
and large arteries. This may eventually grow or rupture to occlude the arteries. It 
develops over many years and is usually advanced by the time symptoms occur, 
generally in middle age. 
 
         The common cardiovascular diseases are hypertension (HTN), Coronary Artery 
disease (CAD), Myocardial infarction (MI), heart failure, arrhythmias, valvular diseases 
and Peripheral Vascular Diseases (PVD). 
 
            CVD is a major cause of disability and premature death throughout the world. 
Acute coronary events (heart attacks) and cerebrovascular events (strokes) frequently 
occur suddenly, and are often fatal before medical care can be given. Risk factor 
modification can reduce clinical events and premature death in people with established 
cardiovascular disease as well as in those who are at high cardiovascular risk due to one 
or more risk factors.  
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            It is estimated that 90% of CVD is preventable. Prevention of atherosclerosis is 
by decreasing risk factors through: healthy eating, regular exercise, avoidance of tobacco 
smoke and limiting alcohol intake. 
 
1.1 BACKGROUND OF THE STUDY          
 Around 38 million deaths occur due to NCDs each year. Almost three quarters of 
NCD deaths (28 million) occur in low and middle-income countries (LMIC). 16 million 
deaths occur before the age of 70; 82% of these "premature" deaths occurred in LMIC. 
CVDs account for most NCD deaths, or 17.5 million people annually, followed by 
cancers (8.2 million), respiratory diseases (4 million), and diabetes mellitus (DM) (1.5 
million).These 4 groups of diseases account for 82% of all NCD deaths. Tobacco use, 
physical inactivity, harmful use of alcohol and unhealthy diets all increase the risk of 
dying from NCD.  Of these CVDs rank the highest. (World Health Organization 
(WHO), 2012) 
 
Table 1.1.1 World top 10 causes of mortality among general population 
2008 2030 
Cardiovascular diseases  Cardiovascular diseases  
Cancers  Cancers  
Chronic respiratory diseases Chronic respiratory diseases 
Respiratory infections Respiratory infections 
Perinatal conditions Diabetes Mellitus 
Diaarhoeal diseases Digestive diseases 
Digestive diseases Perinatal conditions 
HIV/AIDS Neuropsychiatric disorders 
Tuberculosis Genitourinary diseases 
Neuropsychiatric disorders HIV/AIDS 
 [Source: International Heart Protection Summit, 2011] 
 
         Among CVDs, 82% of the mortality burden is caused by ischaemic or coronary 
heart disease (IHD) or (CHD), stroke (both hemorrhagic and ischaemic), congestive 
heart failure (CHF). Over the past decade, CVD has become the single largest cause of 
death worldwide, representing nearly 30% of all deaths and about 50% of NCD deaths. 
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In 2008, CVD caused an estimated 17 million deaths and led to 151 million Disability 
Adjusted Life Years (representing 10% of all DALYs in that year). Behavioural risk 
factors such as physical inactivity, tobacco use and unhealthy diet explain nearly 80% of 
the CVD burden (World Economic Forum, 2011). 
 
In 2008, more than 3 million of deaths occurred before the age of 60 and could 
have largely been prevented. The percentage of premature deaths from CVDs ranges 
from 4% in high-income countries to 42% in low-income countries, leading to growing 
inequalities in the occurrence and outcome of CVDs between countries and populations. 
There are also new dimensions to this alarming situation. Over the past two decades, 
deaths from CVDs have been declining in high-income countries, but have increased at 
an astonishingly fast rate in LMIC. (Global Atlas on cardiovascular disease 
prevention and control, WHO, 2011) 
 
 
Figure 1.1.1 Projected Cumulative loss of NCDs from 2011 to 2025 
[Source: Journal of the American college of Cardiology, 2012] 
 
 
Respiratory 
diseases 
22% 
Cancer  
21% 
Diabetes 
6% 
CVDs 
51% 
Projected Cummulative loss of NCDS 
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Table 1.1.2 Forecasting the number of cases (males and females) of CHD in India 
Year/ 
Area 
20-29yrs 30-39 yrs 40-49 yrs 50-59 yrs 60-69 yrs TOTAL 
2010       
Urban 5,992,412 5,154,766 5,606,731 4,223,273 3,710,938 24,688,119 
Rural 2,324,772 3,940,722 5,367,797 5,817,363 4,829,922 22,280,577 
Total 8,317,184 9,095,489 10,974,527 10,040,636 8,540,860 46,968,695 
2015       
Urban 8,167,924 7,927,846 8,493,463 6,156,089 5,346,975 36,092,297 
Rural 2,324,087 4,523,697 5,816,588 6,852,050 5,913,624 25,430,046 
Total 10,492,011 12,451,542 14,310,051 13,008,140 11,260,599 61,522,343 
 [Source: International Journal of Scientific and Research Publications, 2013] 
 
          CVDs account for around one fourth of all deaths in India in 2008. CVDs are 
expected to be the fastest growing chronic illness by 2015 growing at 9.2% annually 
from 2000 onwards. A more worrying fact is that the incidence has gone up significantly 
for people between ages 25-69 to 24.8%. The downward escalation of CVDs is of 
primary concern as it is affecting the productive population of India. The present 
evidence suggests an average mortality of 4% in the age group of 20-49 years and 6% in 
those above 50 years due to CVD. This may remain the same till 2015 if the current 
situation continues for the next 10-15 years (Shraddha and Bani, 2013). 
 
 WHO reports that the current age standardised CVD mortality rates among males 
and females in India (per 100,000) are 363-443 and 181-281 respectively (Global Atlas 
on cardiovascular disease prevention and control, WHO, 2011). 
 
Table 1.1.3 Estimates of total years of life lost due to CVD in 2000 and 2030 
Country 2000 2030 
 Total years of 
life lost 
Rate per 
100,000 
Total years of 
life lost 
Rate per 
100,000 
India 9,221,165 3,572 17,937,070 3,070 
Brazil 1,060,840 2,121 1,741,620 1,957 
China 6,666,990 1,595 10,460,030 1,863 
 [Source: International Journal of Scientific and Research Publications, 2013] 
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          Between 2005 and 2015, India is projected to cumulatively lose US dollars 236.6 
billion because of heart disease, stroke, and diabetes, shaving 1% off the Gross Domestic 
Product (GDP). In 2000, in the age group of 35 to 64, India lost 9.2 million years of 
productive life (PYLLs), almost six times the figure for US. (International Heart 
Protection Summit, 2011) 
 
          The mortality rate due to CVDs in Tamil Nadu was 360-430 per 1 lakh population, 
the highest in the country. Quoting statistics, 10.4% of population in the State suffer 
from DM, 20% from high blood pressure (BP) and 23% were overweight. (The Hindu, 
2013) 
 
           Tamil Nadu has the highest crude mortality rates due to CVDs in India, with 
approximately 360-430 deaths per 100,000 people per year, an approximate 36% 
prevalence rate. It also reports a 24% mortality rate due to CVDs in rural Tamil Nadu. 
(Centre for technologies in public health, 2011) 
 
          The prevalence of CAD in the Chennai Urban Population Study was 11% in the 
total population, with 1.2% patients with MI, 1.3% with Q-wave changes, 1.5% with ST-
segment changes, and 7.0% with T-wave abnormalities. This 11% represents a 10-fold 
increase in CAD prevalence in urban India since 1970, now approaching those reported 
in migrant Indians. (Viswanathan et al, 2010) 
 
        Heart disease results due to two main types of risk factors namely non-modifiable 
and modifiable risk factors. The non-modifiable risk factors are advancing age, gender 
differences, heredity/ family history, history of preeclampsia and modifiable factors 
include smoking, dyslipidemia, DM, obesity, sedentary lifestyle, stress and alcohol 
consumption.  
Table 1.1.4 Sex/Gender Differences in the Burden of CVD 
Burden of CVD Men Women 
Remaining lifetime risk for CVD at age 40 years 2 in 3 1 in 2 
Age-adjusted CVD death rate per 100,000  300.3 211.6 
Hospital discharges for CVD  3,016,000 2,874,000 
[Source: American Heart Association] 
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1.2 SIGNIFICANCE AND NEED FOR THE STUDY 
            Centre for disease control and prevention, 2015, reported that heart disease is 
the leading cause of death for both men and women. More than half of the deaths due to 
heart disease in 2009 were in men. CHD is the most common type of heart disease, 
killing more than 370,000 people annually and costs the US $108.9 billion each year. 
The number of hospital visits for heart disease, excluding ischemic, as primary diagnosis 
1.9 million. 
 
         The WHO Programme on CVD works on prevention, management and 
monitoring of CVD globally. It aims to develop global strategies to reduce the incidence, 
morbidity and mortality of CVD by effectively reducing CVD risk factors and their 
determinants, developing cost effective and equitable health care innovations for 
management of CVD, monitoring trends of CVD and their risk factors. 
 
        The Indian Government has started taking measures towards prevention of heart 
diseases especially among the rural population (2011) 
x National Programme for Prevention and Control of Cancer, Diabetes, CVDs and 
Stroke (NPCDCS) was introduced in July 2010 with an outlay of 500 crores for 
interventions on diabetes and CVDs and stroke (out of the total outlay of Rs.1231 
crores). The programme aims to achieve behaviour change in the community and 
improve access to cardiac care through: 
¾ Massive health education and mass media efforts at country level. 
¾ Opportunistic screening of persons above the age of 30 years. 
¾ Establishment of NCD clinics at Community Health Centre and district 
level. 
¾ Development of trained manpower and strengthening of tertiary level health 
facilities. 
¾ Early diagnosis and treatment.  
x In addition there are initiatives to include preventive healthcare check-ups under 
Central Government Health Scheme, mass screening camps for early detection 
amongst slum dwellers, and screening of children for congenital heart disease 
(International Heart Protection Summit, 2011) 
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        Azza Greiw H, Ahmed Mandil, Mervat Wagdi, Ali Elneihoum (2010) 
conducted a cross sectional study to estimate the magnitude of 2 major CVDs (HTN, 
IHD) among 1200 teachers by multistage random sampling technique at different schools 
in Benghazi, Libya. Data collection tool included a self administered questionnaire, a 
standardized rose CVD interview questionnaire and a form for anthropometric 
measurements, BP, clinical examination, lab findings and electrocardiogram (ECG) 
tracings. The prevalence of HTN and IHD were 15.1% and 2.7% respectively. The study 
concluded that there is a rapid need for intensive health education. 
 
        Familoni I F and Familoni O B (2011) conducted a quasi-experimental study to 
investigate the knowledge of cardiovascular (CV) risk factors among 358 secondary 
school teachers in Oyo state, Nigeria with the help of a questionnaire and with 215 civil 
servants as controls. Findings showed that the knowledge level was inadequate and the 
qualification in pure science did not radically affect this knowledge. The study concluded 
that knowledge base of the teachers needs to be improved. 
 
         Haidinger T et al (2012) conducted a cross sectional study to assess individual 
CVD risk factor awareness, preventive action taken and the barriers to CV health among 
573 women and 336 men who were randomly chosen to complete an anonymous 
questionnaire in Austria. The results showed that knowledge about risk factors for CVD 
needs to be improved in both sexes. However great effort is needed to inform men, 
compared with women, about the various ways to prevent CVD and to motivate them to 
preventive action. 
 
        Joby Francis, Josmi Jose, Joyse Sunny K, Juvairiya U S and Sanil Varghese 
(2014) conducted a community based descriptive study to assess the existing knowledge 
regarding CV risk factors. Non probability convenient sampling and pre-validated semi-
structured questionnaire was used.100 community people were surveyed. Findings 
showed 98% had average level of knowledge regarding CV risk factors. There was a 
significant association between knowledge and age and knowledge and education. Hence 
it is necessary to educate the people in community regarding CV risk factors.  
 
 Uchenna D I , Ambakederemo T E , Jesuorobo D E(2012) conducted a cross 
sectional study to assess the knowledge of heart disease and its prevention among 236 
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patients attending an outpatient clinic in southern Nigeria by random selection and a 
structured questionnaire was administered. Findings showed that there was no significant 
difference between level of education and gender with awareness of heart disease and its 
prevention. This study concluded that education on disease and lifestyle modification is 
necessary. 
 
         Jerilyn Allen K, Alison Purcell, Sarah Szanton, and Cheryl Dennison R 
(2010) conducted a cross sectional study to determine the CVD risk perception among 
143 patients with DM of low socioeconomic status (SES) enrolled at urban community 
clinics in Baltimore, Maryland. Demographic and socioeconomic variables, medical 
history, health behaviour and depressive symptoms were measured. Findings revealed 
75% perceived that they had a 50% or smaller risk of developing CVD. The study 
concluded that comprehensive care for urban, poor, diabetic patients calls for effective 
communication of CVD risk and its risk factors. 
 
         Liesbeth Claassen et al (2011) conducted an exploratory study to examine 
perceived disease risk and causal beliefs for CVD among 255 people who were at 
increased risk for CVD (aged 57-79 y) in Netherlands by a postal questionnaire. Findings 
revealed associations between risk factors and perceived CVD risk were weak. The study 
concluded that to improve risk perception, health professionals need to educate about 
how personal risk factors can contribute to development of CVD. 
 
         Jibril Mohammed (2012) conducted a cross-sectional study to assess the 
knowledge and attitude to CVD risk factors among 82 members (30-60 years) of the 
Nigerian armed forces. A structured questionnaire was administered. The study indicated 
that majority had an impressive knowledge of CVD risk factors. However, their attitude 
was poor.  
 
         Elizebeth Baby and Sams Larissa Martha (2015) conducted a descriptive 
survey to determine the knowledge regarding CAD among 75 patients in Mangalore who 
were selected by purposive sampling technique. Data was collected by administering the 
CAD questionnaire. Findings revealed that there was a significant relationship between 
knowledge and age, occupation and education but no significant relationship between 
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knowledge and religion. The study concluded that patients have moderate level of 
knowledge regarding CAD. 
 
        The investigator had encountered with clients who had CVD and understood the 
alarming rise of CVD in India and the lack of knowledge among the general public and 
felt the need for awareness regarding CVD and its prevention strategies. Though teachers 
are themselves experts at teaching, studies show that they are at high risk for developing 
CVD because of their sedentary lifestyle and other risk factors that make them prone to 
develop CVD. Hence the investigator felt the need to assess the existing level of risk 
among teachers and create awareness among them and they in turn can impart this 
acquired knowledge to their students which in turn can create an impact on the general 
population when these teachers feel the necessity to spread information about CVD to 
their own students, since they are the pillars of our nation. 
 
1.3 STATEMENT OF THE PROBLEM  
A quasi experimental study to assess the effectiveness of multifactorial 
intervention package on knowledge, risk perception and readiness to change lifestyle 
behaviour regarding prevention of Cardiovascular Disease (CVD) among teachers at 
selected schools, Chennai. 
 
1.4 OBJECTIVES 
1. To assess the existing level of risk for developing CVD.  
2. To assess the pretest & post test level of knowledge, risk perception and 
readiness to change lifestyle behaviour regarding prevention of CVD among 
experimental & control group. 
3. To determine the effectiveness of Multifactorial Intervention Package (MIP) on 
level of knowledge, risk perception and readiness to change lifestyle behaviour 
among teachers at risk for CVD in experimental and control group. 
4. To correlate the post test level of knowledge score, risk perception score and 
readiness to change lifestyle behaviour score among experimental and control 
group. 
5. To associate the selected demographic variables with mean differed level of 
knowledge, risk perception and readiness to change lifestyle behaviour among 
experimental and control group regarding prevention of CVD.  
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1.5 OPERATIONAL DEFINITIONS 
1.5.1 Effectiveness 
        It refers to the outcome of Multifactorial Intervention Package, assessed in terms 
of change in level of knowledge, risk perception and lifestyle behaviour in prevention of 
Cardiovascular Disease measured by using a structured knowledge questionnaire, 4 point 
likert risk perception scale and 5 point likert readiness to change lifestyle behaviour scale 
respectively. 
 
1.5.2 Multifactorial Intervention Package (MIP)  
         It refers to a specific teaching programme structured by the Investigator to bring 
about a change in the level of knowledge, risk perception and lifestyle behaviour 
regarding prevention of Cardiovascular Disease among teachers through: 
 A power point presentation that transfers  information in the form of lecture cum 
discussion on definition of selected Cardiovascular Diseases (Hypertension, 
Heart failure, Coronary Artery Disease, Myocardial Infarction, Peripheral 
Vascular Disease) causes, risk factors, manifestations, possible complications and 
preventive measures such as regular aerobic exercises, cessation of smoking and 
alcohol, restriction of fat, salt and sugar intake and stress management. 
 9LGHR VKRZRQ ³+HDUW+HDOWK\([HUFLVHV´ZKLFK LQFOXGHV VWUHWFKLQJ H[HUFLVHV
warm up exercises, cardio work out and brisk walking.  
 Information booklet for reinforcement on prevention of CVD which consists of 
definition, causes, risk factors, manifestations, possible complications and 
preventive measures. 
 The total duration of the intervention is about 45min. 
 
1.5.3 Knowledge 
            It refers to the level of awareness regarding the risk factors of Cardiovascular 
Disease assessed by using a structured knowledge questionnaire. 
 
1.5.4 Risk Perception 
            It refers to a belief or subjective thinking about the chance of developing 
Cardiovascular Disease by the teacher which will be assessed by using a 4 point likert 
risk perception scale. 
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1.5.5 Readiness to change lifestyle behaviour  
           ,W UHIHUV WR WKH OHYHO RISUHSDUHGQHVVRI WKH WHDFKHU WR DFFHSW ³DW ULVN´ VWDWXV	
refrain from lifestyle behaviour (nutrition and personal habits) which may increase risk 
for Cardiovascular Disease, which will be assessed using a 5 point likert readiness to 
change lifestyle behaviour scale. 
 
1.5.6 Prevention of Cardiovascular Disease (CVD) 
          It refers to the action taken by the teachers prior to the onset of disease, which 
removes the possibility that Cardiovascular Disease will ever occur. 
 
1.5.7 Teachers 
          It refers to male and female teachers aged above 25 years who are at risk for 
Cardiovascular Disease based on modified Framingham risk assessment tool.  
 
1.6 ASSUMPTIONS  
1. Teachers may have some level of knowledge, risk perception and readiness to 
change lifestyle behaviour regarding prevention of CVD.  
2. Multifactorial intervention package may enhance their level of knowledge, risk 
perception and also influence the readiness to change lifestyle behaviour regarding 
prevention of CVD.  
 
1.7 NULL HYPOTHESES 
NH1:  There is no significant effect of Multifactorial intervention package on the level of 
knowledge, risk perception and readiness to change lifestyle behaviour regarding 
prevention of CVD between experimental and control group at p <0.05 level.    
NH2: There is no significant relationship of the post test level of knowledge, risk 
perception and readiness to change lifestyle behaviour score among experimental 
& control group at p < 0.05 level.  
NH3: There is no significant association of selected demographic variables with the 
mean differed knowledge score, risk perception score and readiness to change 
lifestyle behaviour score regarding prevention of CVD in the experimental & 
control group at p <0.05 level.  
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1.8 DELIMITATIONS 
       The study is delimited to a period of four weeks. 
 
1.9 CONCEPTUAL FRAMEWORK 
A conceptual framework or model is the concepts of mental images of the 
phenomenon. These concepts are linked together to express their relationship between 
them. The conceptual framework provides the investigator the guidelines to proceed in 
attaining the objectives of the study. 
 
Conceptual framework adopted is based on integrated :LHGHQEDFK¶V+HOSLQJ
Art of Clinical Nursing Theory and -:.HQQ\¶V2SHQ6\VWHP0RGHO 
 
Wiedenbachs Helping Art of Clinical Nursing Theory was given by Ernestine 
Wiedenbach. He views this theory as a set of interrelated concepts that gives systematic 
view of a phenomenon that is explanatory and predictive in nature. The present study is 
aimed at helping the teachers to develop adequate knowledge, risk perception readiness 
to change lifestyle behaviour and skill regarding prevention of CVD. 
 
In 1968, Ludwig Bertanlanffy developed a general system model approach, 
which was modified and put into practice as the open system model by J.W. Kenny in 
1999. The open system model enumerates various aspects of system and interaction. The 
open system continuously interacts with environment. The interaction takes form of 
information transfer into or out of the system boundary, depending on the discipline 
which defines the concept. Open system model is useful in breaking the whole process 
into sequential tasks to ensure goal realization. The three major aspects of the system are: 
1. Input 
2. Throughput 
3. Output 
 
7KHLQYHVWLJDWRUDSSOLHG-:.HQQ\¶VRSHQV\VWHPPRGHOLQRUGHUWRDVVHVVWKH
knowledge, risk perception and readiness to change lifestyle behaviour regarding 
prevention of CVD.  
 
 
13 
 
 
 
The concepts according to the study: 
Input: Identifying the need for help  
 According to J.W. Kenny, input is a type of information and material and enters 
the systems from environment through its boundaries. In this study it refers to the 
demographic variables of teachers such as age, gender, educational qualification, marital 
status, type of family, family monthly income, religion. These are assessed by using a 
structured questionnaire. 
 
According to Ernestine Weidenbach, identifying the need for help, the nurse 
perceives the patient as an individual with unique experiences and understanding the 
SDWLHQW¶VSHUFHSWLRQRIWKHFRQGLWLRQDQGGHWHUPLQHVSDWLHQW¶VQHHG for help based on the 
existence of a need, whether the patient realizes the need, what prevents the patients 
from meeting the need and whether the patient cannot meet the need alone. 
In identifying the need there are two components: 
1. General information 
This comprises of collecting the information to identify the need. In this study the 
investigator assessed the general information which includes family history of CVD, 
nature of relationship with affected member, personal history of preeclampsia and 
diabetes mellitus (DM), chronicity of DM, type of treatment, comorbid illness, 
medications, Body Mass Index (BMI), habit of eating junk or fried foods, habit of 
doing exercise and assessment of existing level of risk of developing CVD. 
 
2. Central purpose  
The central purpose refers to what the investigator wants to accomplish. In this 
study it refers to the assessment of effectiveness of multifactorial intervention package 
on knowledge, risk perception and readiness to change lifestyle behaviour among 
teachers. 
 
Throughput: Ministering the Need for Help  
 Throughput is the process that occurs at some point between input and output 
process. In this study throughput refers to transformation of information in form of 
multifactorial intervention package. 
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In ministering the need for help, the nurse investigator formulates a plan for 
PHHWLQJWKHWHDFKHU¶VQHHGIRUKHOSEDVHGRQDYDLODEOHUHVRXUFHVWKHFRPSRQHQWVDUH 
a) Prescription 
        It refers to the plan of care the nature of action that will fulfil the central purpose. 
In this study the investigator planned and prepared the multifactorial intervention 
package regarding prevention of CVD. In experimental group it will be given on the 
first day after the pre test and in the control group on the last day after post test.  
 
b) Ministering 
It refers to the information transfer given by the investigator to the teacher. In this 
study the investigator administered the multifactorial intervention package regarding 
prevention of CVD which includes information transfer in the form of lecture cum 
discussion with the aid of a power point presentation, video show on heart healthy 
exercises and reinforcement on prevention of CVD through a booklet. 
 
c) Realities 
      The realities are the immediate situation that influences the fulfillment of the 
central purpose. The nurse investigator should consider the realities of the situation in 
which she has to provide care. Wiedenbach defines the realities as: 
 
1. Agent 
The agent is the participating nurse who has the personal attributes, capabilities, 
commitment and competence to provide nursing care. In this study the agent is the nurse 
investigator. 
 
2. Recipient 
The recipient is the patient who has personal attributes, problems, capabilities, 
aspirations and ability to cope. In the study the recipient are the teachers who are at risk 
of developing CVD. 
 
3. The goal 
7KHJRDOLVWKHQXUVH¶VGHVLUHGRXWFRPHLWGLUHFWVDFWLRQDQGVXJJHVWVWKHUHDVRQ
for taking those actions. In this study goal is to provide insight regarding CVD and 
thereby prevent teachers who are at risk from developing CVD. 
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4. Means 
The means are the activities and devices used by the nurse to achieve the goal. In 
this study, the means is the multifactorial intervention package regarding prevention of 
CVD which includes information transfer in the form of lecture cum discussion with the 
aid of a power point presentation, video show on heart healthy exercises and 
reinforcement on prevention of CVD through a booklet. 
 
5. Framework 
Framework refers to the facilities in which nursing is practiced, it comprises of 
human, professional and organisational aspects of care. In this study, the framework 
refers to the class rooms of the selected schools. 
 
Output: Validating the Needed Help was met 
Output is the expected outcome of the input by the process of throughput. It is 
validating if the needed help was met through the delivered action to achieve the central 
purpose. In this study it refers to change in post test assessment of level of knowledge, 
risk perception and readiness to change lifestyle behaviour regarding prevention of CVD. 
 
1. Enhancement 
In this study the achievement of goal or need was indicated by positive outcome 
that is attainment of adequate or moderately adequate knowledge, risk perception and 
readiness to change lifestyle behaviour, which is enhanced by continuity of practice.  
 
2. Reassessment 
Negative outcome is indicated by inadequate knowledge, risk perception and 
readiness to change lifestyle behaviour regarding prevention of CVD. Reassessment and 
reinforcement is given to such teachers. 
 
 %\ LQWHJUDWLQJ :LHGHQEDFK¶V +HOSLQJ $UW Of Clinical Nursing Theory and 
-:.HQQ\¶V2SHQ6\VWHP0RGHOWKHLQYHVWLJDWRUZDVDEOHWRLQFRUSRUDWHPRUHFRQFHSWV
in the study, this helped the accomplishment of the study in an organized manner. 
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OUTLINE OF THE REPORT 
Chapter 1 : Dealt with introduction, background of the study, significance and                         
need for the study, objectives, operational definitions, assumptions, null 
hypotheses, delimitation and conceptual frame work. 
Chapter   2:  Contains the scientific reviews related to the present study. 
Chapter   3:  Presents the methodology of the study and plan for data analysis. 
Chapter   4:  Focuses on data analysis and interpretation. 
Chapter   5:  Enumerates the discussions and findings of the study 
Chapter   6: Gives the summary, conclusion, implications and limitations of the study.  
 The study report ends with selected references and appendices. 
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REVIEW OF LITERATURE 
 
This chapter deals with the related literature review, which aids to generate a 
picture of what is known about a particular situation.  
  
An extensive review of literature was done by the investigator to gain an insight 
into the problem, collect maximum information from systematic and critical review of 
scholarly publication and unpublished scholarly print materials. The logical sequence of 
the chapter is organized in the following sections. 
 
SECTION 2.1: Scientific reviews related to prevalence of CVD.  
SECTION 2.2: Scientific reviews related to impact of CVD risk conditions on health 
SECTION 2.3: Scientific reviews related to strategies to prevent CVD  
SECTION 2.4: Scientific reviews related to knowledge, risk perception and readiness to 
change lifestyle behaviour regarding CVD 
 
SECTION 2.1: SCIENTIFIC REVIEWS RELATED TO PREVALENCE OF CVD 
             Al-Nooh A A, Abdulabbas Abdulla Alajmi A and Wood D (2014) conducted 
a cross sectional study to assess the prevalence of CVD Risk Factors among 1139 
employees in the Bahrain through interview. Findings were: prevalence of overweight 
and obesity-78.4%, HTN -36.9%, total cholesterol (TC) level - 24.2%, Low Density 
Lipoprotein (LDL) level - 10.8%, High Density Lipoprotein (HDL) level - 47.55%, 
50.8% do not engage in any type of physical activity (PA),  24.3% were not eating daily 
servings of fruits and vegetables, 16.1% were current smokers, 95.35% had either no or 
<3 CVD risk factors and 4.65% had 3-5 risk factors. The study concluded that high CVD 
risk factors prevalence is evident and prevention and control are a priority.  
 
          Sekhri et al (2014) conducted an epidemiological study to assess the prevalence 
of risk factors for CAD among 10,642 men and 1966 women (age 20±60 years) 
government employees across India. They were subjected to a questionnaire, medical 
examinations and anthropometric measurements. Findings revealed that 78.6% subjects 
had 2 or more risk factors for CAD. The study concluded that there is an immediate need 
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to initiate measures to raise awareness of these risk factors so that individuals at high risk 
for future CAD can be managed. 
 
           Logaraj M, Balaji R, John K R, Shailendra Kumar B, Hegde(2014) conducted 
a cross sectional study to compare the prevalence of CV risk factors among urban and 
rural population in Kancheepuram, Tamil Nadu. 1001 and 432 individuals (> 20 years) in 
rural and urban area respectively were assessed using a structured interview. Findings 
were that CV risk factors such as reduced intake of vegetables and fruits were more 
prevalence in rural population and reduced PA, increased BMI, systolic and diastolic 
HTN was noticed in urban population with no differences in the prevalence of smoking 
and alcoholism.   
 
         Rajeev Gupta et al (2012) conducted a country wide mortality statistics and 
morbidity survey to evaluate risk factors in middle socioeconomic subjects in India by 
stratified random sampling using house-to-house survey. Detailed history, clinical 
examination and biochemical tests were performed. 739 subjects (men 451, women 288) 
were included. Age-associated increase was observed in BMI, waist size, Waist Hip 
Ratio (WHR), systolic BP and fasting and TC, non-HDL cholesterol and triglycerides in 
women. The study concluded that there is a high prevalence of multiple CV risk factors 
in Indian middle class individuals.  
 
         Gift Norman, Carolin George, Aditi Krishnamurthy and Devashri 
Mukherjee (2012) conducted a community based cross sectional study to determine the 
CV risk profile and 10 year risk of fatal and non-fatal CV event in 47 villages of 
Karnataka. 3780 adults were screened for CVD risk factors. Findings showed the 
prevalence of at least one modifiable CVD risk factor in the population was 98.5%. An 
alarming 15.2% of the population had a >30% risk of getting fatal or non-fatal MI in 10 
years. Older age, lack of education, physical inactivity and FH of MI/ stroke were 
associated with high CVD risk. Hence this study warrants strategies to improve 
awareness and promote healthy lifestyles to reduce CVD risk. 
 
          Rao N et al (2012) conducted a feasibility study among 434 South Asians in 
Royal Free Hampstead NHS Trust, H.E.A.R.T. UK and two Hindu temples in North 
London to provide screening for CVD risk factors. Measurements included 
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anthropometry, BP and lipid profiles. The results showed at least 1 modifiable CVD risk 
factor was present in 92% of the individuals screened; 52% were hypertensive, 40% 
were obese, 75% had central adiposity and 10% had TC/HDL cholesterol ratio > 6. The 
study concluded that a high prevalence of modifiable risk factors for CVD was detected 
in the population screened. 
 
SECTION 2.2: SCIENTIFIC REVIEWS RELATED TO IMPACT OF CVD RISK 
CONDITIONS ON HEALTH 
  Harari G, Green M S and Zelber-Sagi S (2015) conducted a prospective cohort 
study to determine CV Occupational Risk Factor among 4819 (20-70 years) male 
industrial workers in Israel during 1985-1989 and followed-up for 22 years. Data on self-
reported Occupational Physical Activity (OPA) and Leisure Time Physical Activity 
(LTPA) were merged with data on CHD mortality obtained from the National Death 
Registry. Findings revealed a higher incidence rate of CHD mortality among men who 
performed moderate-hard OPA compared with those who performed none-mild OPA. 
The study concluded that Moderate-hard OPA may be deleterious to health and should 
not be a substitute to LTPA. 
 
         Yi-Chia Wang, Chia-Wei Lin, Yu-Tsun Ho, Ya-Pin Huang and Shin-Liang 
Pan (2014) conducted a population based longitudinal follow-up study to investigate the 
association between migraine and IHD risk in Taiwan. 11,541 subjects (18-45 years) 
with migraine were enrolled in the experimental group and 11,541 randomly sampled 
subjects in the  non-migraine group. Findings revealed that during follow-up, 121 
subjects in the migraine group and 55 in the non-migraine group developed IHD. 
Compared to the non-migraine group, the Hazard Ratio (HR) of IHD for the migraine 
group was 2.50. The results showed an increased risk of developing IHD in young 
patients with newly diagnosed migraine.      
 
         Kim Y et al (2013) conducted a Multiethnic Cohort Study to examine association 
between various Sedentary Behaviour (SB) and CVD and mortality among 61,395 men 
and 73,201 women (45-75 years) among 5 ethnic groups (African American, Latino, 
Japanese American, Native Hawaiian and White) from Hawaii and Los Angeles, US. 
Findings showed total daily sitting was not associated with mortality in men, whereas in 
ZRPHQ WKH ORQJHVW VLWWLQJ GXUDWLRQ   KGD\ YV  KGD\ ZDV DVVRFLDWHG ZLWh 
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increased CV (19%) mortality. The study concluded that leisure time spent sitting, 
particularly watching (Television) TV, may increase CV mortality.  
 
         Chomistek A K et al (2013) conducted a prospective Women's Health Initiative 
observational study to examine independent and joint associations of sitting time and PA 
with risk of incident CVD among 71,018 women(50-79 years of age) and free of CVD at 
baseline provided information on SB. First CVD events were centrally adjudicated. 
Findings revealed low PA and prolonged sitting time was associated with increased CVD 
risk, independent of LTPA, in postmenopausal women without a history of CVD. The 
study concluded that combination of low PA and prolonged sitting augments CVD risk. 
 
         Tobias Kurth, Vadim Bubes and Julie Buring (2013) conducted a prospective 
study to evaluate relative contribution of migraine with aura (MA) to CVD incidence 
among 27,860 women with migraine aged 45 participating in the Women's Health 
Study who were free of CVD at baseline. Findings revealed 5130 reported migraine of 
whom 1435 (40%) reported MA. During 15 years of follow-up, 1030 major CVD events 
were confirmed. The study concluded that combination of traditional CV risk factors 
show strongest contribution to CVD occurrence, MA is a strong relative contributor to 
increased risk of CVD events.  
 
         Christian Selmer et al (2013) conducted a retrospective cohort study to examine 
the risk of major adverse cardiovascular events (MACEs) among 574,595 subjects with 
overt and subclinical hypothyroidism (SCH) who underwent thyroid blood tests, without 
prior thyroid disease in Copenhagen, Denmark. Findings revealed a total of 47,327 
deaths. Risk of MACEs was elevated in overt and SCH driven by heart failure. The study 
concluded that heart failure is the leading cause of increased CV mortality in both overt 
and SCH. 
 
         Jarett Berry D et al (2012) conducted a meta-analysis to assess the life time 
risks of CVD using data from 18 cohort studies involving a total of 257,384 black men 
and women and white men and women whose risk factors for CVD were measured at the 
ages of 45, 55, 65, and 75 years. BP, cholesterol level, smoking and DM status were used 
to stratify participants according to risk factors. They observed that among participants 
who were 55 years of age, with an optimal risk-factor profile had substantially lower 
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risks of death from CVD through the age of 80 years than participants with two or more 
major risk factors.  
 
         Wilmot E G et al (2012) conducted a systematic review and meta-analysis to 
examine the association of sedentary time with CVD, CV and mortality. 18 studies (16 
prospective, 2 cross-sectional) were included, with 794,577 participants. The greatest 
sedentary time compared with the lowest was associated with a 147% increase in the RR 
of CV events, a 90% increase in the risk of CV mortality. The study concluded that 
sedentary time is associated with an increased risk of CVD mortality.  
 
         Earl Ford S and Carl Casperson J (2012) conducted a systematic review of 
prospective studies to examine the associations between screen time and sitting time and 
fatal and non-fatal CVD. 8 studies were chosen. Findings revealed that greater sedentary 
time is associated with an increased risk of fatal and non-fatal CVD. It was concluded 
that this may better shape future guideline development as well as clinical and public 
health interventions to reduce the amount of sedentary behaviour in modern societies. 
 
Wellington Fabiano Brito et al (2012) conducted a cross-sectional study to 
assess the level of PA among 1,681 public school teachers from São Paulo, southeastern 
Brazil. The International PA Questionnaire short version was applied and the level of PA 
was categorized as low, moderate or high. Findings showed that prevalence of low PA 
was strikingly high. The study concluded that variables such as age, gender and city area 
should be taken into account while planning and targeting campaigns aimed at promoting 
increased PA in this population. 
 
              Fen-Yu Tseng et al (2012) conducted a cohort study to evaluate the 
relationship between SCH and CVD mortality among 115,746 participants without a 
history of thyroid GLVHDVH\HDUVRIDJHrecruited in Taiwan. Findings revealed 3,669 
deaths during the follow-up period; 680 deaths were due to CVD. Compared with 
subjects with euthyroidism, after adjustment for age, sex, BMI, DM, HTN, dyslipidemia, 
smoking, alcohol consumption, betel nut chewing, PA, income, and education level, the 
RRs of deaths from CVD among subjects with SCH were 1.30 and 1.68 respectively. 
The study concluded that adult Taiwanese with SCH had an increased risk for CVD 
death. 
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           Li-bo Yang et al (2012) conducted a meta-analysis of cohort studies to evaluate 
the association between SCH and the risk of CVD and CV mortality. 17 studies were 
included. The overall combined relative risks for individuals with SCH compared with 
the reference group were 1.19 for CVD and 1.52 for CV mortality. The study concluded 
that SCH significantly increased the risk of CVD and the risk of CV mortality for 
individuals with other morbidities.  
 
Rod Taylor S, Kate Ashton E, Tiffany Moxham, Lee Hooper and Shah 
Ebrahim (2011) conducted a systematic review and meta-analysis of studies assessing 
the effect of alcohol consumption on multiple CV outcomes. 84 studies were included 
from 4,235 prospective cohort studies. The pooled adjusted relative risks for alcohol 
drinkers relative to non drinkers were 0.75 for CVD mortality, 0.71 for incident CHD 
and 0.75 for CHD mortality. Dose-response analysis revealed that the lowest risk of 
CHD mortality occurred with 1±2 drinks a day. The study concluded that light to 
moderate alcohol consumption is associated with a reduced risk of multiple CV 
outcomes. 
 
       Anders Grontved, Frank B (2011) conducted a meta-analysis of all prospective 
cohort studies to determine the association between TV viewing and fatal or non-fatal 
CVD. 8 studies were included. Findings showed that associations between time spent 
viewing TV and risk of CVD were linear. The estimated absolute risk differences per 
every 2 hours of TV viewing per day were 38 cases of fatal CVD/100,000/year. The 
study concluded that prolonged TV viewing was associated with increased risk of CVD. 
 
        Eva-Maria Backe, Andreas Seidler, Ute Latza, Karin Rossnagel and 
Barbara Schumann (2011) conducted a systematic review to assess evidence for 
association between different models of stress at work, and CV morbidity and mortality. 
26 publications were included, describing 40 analyses out of 20 cohorts. The risk 
estimates for work stress were associated with a statistically significant increased risk of 
CVD in 13 out of the 20 cohorts. The study concluded besides individual measures to 
manage stress and to cope with demanding work situations, organisational changes at the 
workplace need to be considered to find options to reduce occupational risk factors for 
CVD. 
24 
 
 
 
         Bessonova L et al (2011) examined the relationship between BMI and mortality 
among 115,433 women participating in the California Teachers Study. During follow up, 
10,574 deaths occurred. Findings revealed that obesity was associated with increased all-
cause mortality, as well as death from any cancer and CV and respiratory diseases. These 
results help to identify groups at risk for BMI-related poor health outcomes.         
 
        Sarwar N et al (2010) undertook a meta-analysis of 102 prospective studies to 
quantify the association of DM and fasting glucose concentration with risk of CHD. The 
following variables: age, sex, smoking, systolic BP, and BMI were used to calculate 
HRs. Analyses included data for 698,782 people. Adjusted HRs with DM were: 2·00 for 
CHD. HRs for CHD were higher in women than in men, at 40±59 years than at 70 years 
and older, and with fatal than with non-fatal disease. The study concluded that DM 
confers about a two-fold excess risk for a wide range of vascular diseases, independently 
from other conventional risk factors.  
 
         Emily Williams D, James Nazroo N, Jaspal Kooner S, and Andrew Steptoe 
(2010) conducted a cross sectional study to explore the differences in psychosocial risk 
factors related to CHD among 1065 healthy South Asian and 818 white men and women 
from West London, UK. They completed psychosocial questionnaires. Findings revealed 
50.5% was Sikh, 28.0% was Hindu, and 15.8% was Muslim. Muslim participants were 
more socioeconomically deprived and experienced higher levels of chronic stress, 
Muslim men smoked more, reported lower alcohol consumption and did less PA than 
other groups.            
 
          Eliezer Schnall et al (2010) conducted a Women's Health Initiative 
Observational Study to assess relationship between religion and CV outcomes among 
92,395 women in New York, US. Religion and spirituality was measured with 3 
questions: religious affiliation, RSA, and strength/comfort derived from religion. 
Findings revealed women who had a religious affiliation (93%), those with RSA (44%) 
and those who received "a great deal" of strength/comfort from religion (45%) were 
more likely than those receiving none to have a coronary event during follow-up. These 
findings did not control for race or age. Therefore, controlling for these factors may have 
explained the association. 
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SECTION 2.3: SCIENTIFIC REVIEWS RELATED TO STRATEGIES TO 
PREVENT CVD 
         Imes C C, Lewis F M, Austin M A, Dougherty C M (2014) conducted a single 
group pre and post test to evaluate effectiveness of a behaviourally focused intervention 
designed to increase perceived CVD and CHD risk in young adults with a FH of 
CVD/CHD in Pittsburg, Pennsylvania. 15 samples were chosen. Intervention included 
tailored messages about 10-year and lifetime CHD risk based on risk factors and brief 
counselling on healthy lifestyle to decrease risk. Findings revealed that intervention was 
effective and participants requested more information on healthy food choices and which 
exercises most improve CV health. 
 
         Petr E J et al (2014) carried out Dallas heart study to estimate perception of 
lifetime risk  for MI among 2,998 subjects which was assessed by a 5-point scale. 
Findings revealed 64.8% had high predicted lifetime CVD risk. The study concluded that 
misperception of CVD lifetime risk is common and highlighted the importance of 
effectively communicating the significance of traditional risk factors in determining the 
lifetime risk for CVD. 
 
         Ramon Estruch et al (2013) conducted an observational cohort study to assess 
the effect of Mediterranean diet on primary prevention of CVD, a total of 7447 randomly 
assigned persons with high CV risk were enrolled which eventually reduced to 288 
participants in a multicentre trial in Spain, they were subjected to one of the 3 diets 
(Mediterranean diet supplemented with olive oil, Mediterranean diet supplemented with 
mixed nuts and a control diet) and they received quarterly individual and group 
educational sessions and were followed for a period of 4.8 years. Findings revealed 
among persons at high CV risk, a Mediterranean diet supplemented with extra-virgin 
olive oil or nuts reduced the incidence of major CV events. 
 
        Marcia de Oliveira Otto C et al (2012) conducted a multiethnic study of 
atherosclerosis to investigate the association of Saturated Fat (SF) consumption from 
different food sources and the incidence of CVD. Participants were 45±84 y old at 
baseline (n = 5209). Diet was assessed by using a 120-item food-frequency 
questionnaire. CVD incidence (316 cases) was assessed during follow-up visits. Findings 
revealed a higher intake of dairy SF was associated with lower CVD risk. In contrast, a 
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higher intake of meat SF was associated with greater CVD risk. The study concluded that 
associations of SF with health may depend on food-specific fatty acids and nutrient 
constituents in foods that contain SF.  
 
         Marjorie L McCullough et al (2012) conducted a cohort study to examine the 
association between flavonoid intake and CVD mortality among 38,180 men and 60,289 
women in US. They completed questionnaires on medical history and lifestyle 
behaviours, including a 152-item food-frequency questionnaire. Findings revealed men 
and women with total flavonoid intakes in the top quintile had a lower risk of fatal CVD. 
The study concluded that most inverse associations appeared with intermediate intakes, 
suggesting that even relatively small amounts of flavonoid-rich foods may be beneficial.  
 
         Jian Li and Johannes Siegrist (2012) conducted a meta-analysis to update 
evidence on associations of PA and CVD. They included 21 prospective studies with a 
sample size of >650,000 adults who were initially free from CVD, and with some 20,000 
incident cases documented during follow-up. Findings suggested that high level of LTPA 
and moderate level of OPA have a beneficial effect on CV health by reducing the overall 
risk by 20-30%. This evidence supports efforts of primary and secondary prevention of 
CVD in economically advanced as well as in rapidly developing countries. 
 
 Farag N H et al (2010) conducted a community-based participatory research by 
evaluating the efficacy of PA in improving CVD in a rural public school system in South 
Western Oklahoma. 187 participants completed a pre intervention screening for CVD 
risk factors followed by a PA promotion program. Post test screening was conducted 
after 6 months. Findings revealed participants had low cholesterol, lower systolic BP and 
higher self-reported PA levels. 
 
SECTION 2.4: SCIENTIFIC REVIEWS RELATED TO KNOWLEDGE, RISK 
PERCEPTION AND READINESS TO CHANGE LIFESTYLE BEHAVIOUR 
REGARDING CVD  
          Isil Isik Andsoy, Sevinc Tastan, Emine Iyigun, Lawrence Kopp R (2015) 
conducted a descriptive cross-sectional study to assess K & A of a population (N=300) in 
Turkey towards CVD risk.  CVD Risk Factors Knowledge Scale was administered. 
Results showed that mean knowledge score was moderate. Women who have a history of 
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DM and hyper-cholesterol perceived themselves at high risk. The study gives insight 
about which subgroups of people may need more attention from health professionals in 
7XUNH\¶V&9'VSUHYHQWLRQ 
 
       Christopher Imes C and Frances Marcus Lewis (2014) conducted a systematic 
review to summarize the published research on the relationship between FH of CVD; 
LQGLYLGXDO¶V SHUFHLYHG ULVN and health-related behaviour. Findings from 25 articles 
revealed that there was a positive relationship between FH of CVD and perceived risk. 
However, the relationship between a FH of CVD and health-related behaviour change 
and perceived risk was inconsistent. The study concluded that a person's awareness of 
FH of CVD or his or her own risk for CVD is not a sufficient predictor of changes in his 
or her health-related behaviour.  
 
         Patsy Spratling M et al (2014) conducted an exploratory single group, pre 
test/post test educational intervention study to promote knowledge and awareness of 
CVD among 64 women with recent preeclampsia from Alabama. Telephone based 
interview was done. Knowledge about CVD, risk perception and study covariates (age, 
race, parity, income, marital status, education and history of preeclampsia) were 
measured both before and after the intervention. The levels of CVD perception were 
significantly higher than the baseline. 
 
         Brown M C et al (2013) conducted a survey to elicit women's perception of 
future CV risk among 12 women with recent preeclampsia who attended a postnatal 
follow up clinic in New Castle, New York. Findings revealed FH of CVD was associated 
with a greater awareness of future CV risk when compared to women without traditional 
risk factors who did not perceive any risk. 
 
          Cox J L et al (2013) conducted a prospective study in Nova Scotia, Canada to 
assess the effectiveness of risk factor screening, behavioural counselling, and 
pharmacological treatment to lower CVD risk via a pre and post intervention health risk 
assessment, individualized intervention with behaviour modification, risk factor 
treatment, and linkage to community programs, with 1-year follow-up. 1509 patients 
were enrolled from and 72% completed the study. Findings revealed significant 
improvements in all modifiable risk factors occurred through lifestyle modification. The 
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study concluded that CV risk can be effectively decreased via lifestyle changes by 
readiness to change assessment and individualized counselling targeting specific 
behaviours. 
 
         Seef S, Jeppsson A, Stafstrom M (2013) carried out a descriptive cross-
sectional study to assess knowledge about CHD, attitude towards prevention and risk 
reduction barriers in Ismailia, Egypt. 125 samples were included and an interview 
questionnaire was administered. Findings settled that, total knowledge about CHD was 
satisfactory but lower than the level of attitude. The study concluded that the health 
system needs to engage patients in their plans and break related barriers, with 
development of health education programs based on needs assessment. 
 
          Mukattash T L et al (2012) conducted a cross sectional study to assess the level 
of NQRZOHGJHDQGXQGHUVWDQGLQJRI&9'DPRQJ-RUGDQ¶VJHQHUDOSXEOLFWKHLUEHKDYLRXU
towards CVD, using interview administered questionnaire among 1,000 members of 
general public. Findings showed that general public in Jordan had limited knowledge and 
awareness of CVD. The study concluded to positively impact CVD prevention and 
management, community health workers must develop and promote effective and 
accessible services. 
 
Anug M N et al (2012) conducted a cluster randomized trial to assess the 
effectiveness of advanced health education intervention on salt consumption and 
prevention of CVD among 800 high CVD risk patients attending DM and HTN clinics in 
health centres in Delhi based on the salt content in daily diet and 24 hrs salt intake. 
Findings revealed that risk was high in 482 patients. The study concluded that dietary 
salt restriction will be applied as a prioritised community level intervention for 
prevention of CVD. 
 
          Crouch R, Wilson A and Newbury J (2011) conducted a systematic review of 9 
trials to determine the effectiveness of primary health education for cardiac risk 
reduction in healthy women aged 16-65 years living in rural areas. Findings showed 
interventions targeting PA reported that PA can be increased and can be sustained at 12 
months. While there were decreases in BP at 6 months, studies with a 5-year follow up 
found no reduction in both systolic and diastolic BP. Dietary modification programs did 
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not sustain an effect over a long period of time. The study concluded that resources and 
time in primary care might be better spent on patients at high risk of CVD or existing 
heart disease. 
 
            Homko C J et al (2010) undertook a cross sectional study to examine gender-
based differences in CV risk factors and risk perception among 211 individuals (88 men 
and women) with DM from a telemedicine trial. Assessments included BP, A1C, lipid 
profile, medication history, and knowledge and risk perception surveys. Findings showed 
women perceived their risk significantly higher than men. The study concluded that 
multifaceted approaches to are needed to target CVD risk reduction among individuals 
with DM. 
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RESEARCH METHODOLOGY 
 
 
The methodology is the significant part of any research study which will enable 
the researcher to project a blue print of the research. It describes the research design, 
variables, settings of the study, population, sample, inclusive and exclusive criteria for 
sample selection, sample size, sampling technique, development and description of the 
tool and plan for data analysis. 
 
3.1 RESEARCH APPROACH 
          Quantitative research approach has been used for the study. 
 
3.2 RESEARCH DESIGN 
The research design used for the study is quasi experimental non equivalent 
pretest and post test with control group design based on Polit and Hungler (2011). The 
investigator was not able to do randomization because of non-availability of more 
number of samples. 
 
SCHEMATIC REPRESENTATION OF THE QUASI-EXPERIMENTAL STUDY 
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(DAY 7) 
Experimental 
group 
Assess the 
pretest level of 
knowledge, risk 
perception and 
readiness to 
change lifestyle 
behaviour by 
using structured 
knowledge 
questionnaire, 4 
point likert risk 
perception scale 
and 5 point 
likert readiness 
to change 
lifestyle 
behaviour scale. 
Multifactorial 
Intervention Package 
(MIP): 
1.Information transfer 
in form of lecture cum 
discussion with the aid 
of a power point 
presentation  
2.Video show on heart 
healthy exercises 
3.Reinforcement on 
prevention of CVD 
through a booklet 
 
Assess the post test 
level of knowledge, 
risk perception and 
readiness to change 
lifestyle behaviour 
by using structured 
knowledge 
questionnaire, 4 
point likert risk 
perception scale 
and 5 point likert 
readiness to change 
lifestyle behaviour 
scale. 
Control 
group 
Normal routine 
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3.3 VARIABLE 
3.3.1 Independent Variable 
          The independent variable is the Multifactorial Intervention Package regarding 
prevention of CVD. 
 
3.3.2 Dependent Variables 
The dependent variables are knowledge, risk perception and readiness to change 
lifestyle behaviour regarding prevention of CVD. 
 
3.3.3 Extraneous Variables 
            It consists of demographic variables such as age, gender, educational 
qualification, marital status, religion, family income, type of family and Clinical 
variables such as family history of CVD, personal history of Co-morbid illness 
(Hypothyroidism, Migraine), medications, chronic diseases (Preeclampsia & Diabetes 
Mellitus), treatment (regular/irregular) and BMI.  
 
3.4 SETTING 
The research settings were Private Matriculation and Higher Secondary schools, 
the selected schools for the experimental group were Sethu Bhaskara Matriculation 
Higher Secondary School (SBMHSS), Pudur, Good Shepherd Matriculation Higher 
Secondary School (GSMHSS), Pattabiram and for the control group were Infant 
Matriculation School (IMS), Pattabiram, Immanuel Matriculation Higher Secondary 
School (IMHSS), Pattabiram and Ebenezer Matriculation Higher Secondary School 
(EMHSS), Korattur. Each school employed approximately 30-100 teachers. 
 
3.5 POPULATION 
3.5.1 Target population 
            All the teachers who are at risk of developing CVD employed in schools based 
on modified Framingham risk assessment tool.  
 
3.5.2 Accessible population 
Teachers who are at risk of developing CVD based on modified Framingham risk 
assessment tool, employed in the selected setting.  
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3.6 SAMPLE 
          Teachers who were at risk of developing CVD and who fulfilled the sample 
selection criteria 
 
3.7 SAMPLE SIZE  
          Sample of 120 (60 each in experimental and control group), who fulfilled the 
inclusion criteria. 
 
3.8 CRITERIA FOR SAMPLE SELECTION 
3.8.1 ,QFOXVLRQFULWHULDV¶ 
Teachers who are 
1. at low, moderate, and high level of risk of CVD based on modified Framingham 
risk assessment tool  
2. aged above 25 yrs 
3. willing to participate 
4. able to read and understand English 
 
3.8.2 ([FOXVLRQFULWHULDV¶ 
           Teachers who 
1. had been diagnosed with CVD 
2. have restriction in performing exercises   
3. had already undergone any awareness programme on prevention of CVD 
 
3.9 SAMPLING TECHNIQUE 
Purposive sampling technique was used in the study. Teachers with low, 
moderate or high risk score on the modified Framingham risk assessment tool were 
selected as samples 
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SCHEMATIC REPRESENTATION FOR SAMPLING 
 
  
 
 
Name of 
schools 
Screened 
population 
At Risk 
population 
SBMHSS 60 45 
GSMHSS 30 15 
Total 90 60 
 
  
3.10 DEVELOPMENT AND DESCRIPTION OF THE TOOL 
          After an extensive review of literature, discussion with the experts and with the 
investigators professional experience, the investigator developed a questionnaire to 
assess knowledge level, a 4 point likert scale to assess risk perception and a 5 point likert 
scale to assess readiness to change lifestyle behaviour. 
The tool constructed in this study has two parts: 
 3.10.1: Assessment Tools 
 3.10.2: Intervention tool ± Multifactorial Intervention Package  
 
3.10.1 Assessment Tools 
 Tool I: Modified Framingham risk assessment tool 
 Tool II: Background variables. 
Tool III: Structured questionnaire to assess the knowledge level of teachers 
regarding risk factors of CVD. 
Tool IV: 4 point likert risk perception scale 
Sample size: 120 teachers, who satisfied the inclusion criteria. 
Sampling technique: Purposive sampling technique 
Accessible population: Teachers who are at risk of developing CVD based 
on modified framingham risk assessment tool working at delected schools. 
Target population: Teachers who are at risk of developing CVD based on 
modified framingham risk assessment tool. 
Name of 
schools 
Screened 
 population 
At Risk 
population 
IMS 30 15 
IMHSS 45 20 
EMHSS 45 25 
Total 120 60 
Experimental group-60 Control group-60 
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Tool V: 5 point likert readiness to change lifestyle behaviour scale 
 
Tool I: Modified Framingham risk assessment tool.  
            This part consisted of 12 questions (yes/no type) that assessed the level of risk of 
developing CVD. 
Scoring 
 
 (DFK ³\HV´ ZDV DZDUGHG D VFRUH RI µ¶ DQG HDFK ³QR´ ZDV DZDUGHG µ¶ 7KH
overall score is 12, maximum score is 12 and minimum score is 0. The raw data was 
computed to interpret the level of risk.  
 
Interpretation of Modified Framingham risk assessment tool 
Score Inference 
<10% Low risk 
10-20% Moderate risk 
>20% High risk 
 
Tool II: Background variables. 
             This part consisted of structured questionnaire to assess the demographic data 
and clinical data. It consists of demographic variables and clinical variables such as age, 
gender, educational qualification, marital status, religion, family income, type of family, 
family history of CVD, history of Co-morbid illness (Hypothyroidism, Migraine), 
medications and chronic diseases (Preeclampsia & Diabetes Mellitus), treatment 
(regular/irregular), personal Habits (consumption of junk foods/regular exercise) and 
BMI.  
 
Tool III: Structured knowledge questionnaire 
This part consisted of structured knowledge questionnaire to assess the 
knowledge level of teachers regarding risk factors of CVD. It consisted of 20 questions. 
Each question ended with multiple choices. Teachers were asked to select the correct 
answer from the four options given. 
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Scoring key 
(DFKFRUUHFWDQVZHUZDVJLYHQµ¶PDUNDQGZURQJDQGXQDWWHQGHGTXHVWLRQZDV
JLYHQµ¶PDUN7KHUDZVFRUHZDVFRQYHUWHGWRWRLQWHUSUHW WKHOHYHORINQRZOHGJH
the overall score was 20, maximum score is 20 and minimum score is 0.  
 
Interpretation of level of knowledge 
Score Level of knowledge 
 Inadequate level of knowledge 
51-75% Moderate level of knowledge 
>75% Adequate level of knowledge 
 
Tool IV: 4 point likert risk perception scale.  
This part consisted of a structured rating scale to assess the CVD risk perception. 
This consisted of 10 items positively and negatively worded scoring from 1-4. 
 
Scoring 
 
The raw score was converted to percentage (%) to interpret the level of CVD risk 
perception, the overall score was 40, maximum score is 40 and minimum score is 10.  
 
Interpretation of level of CVD risk perception 
Score Level of readiness 
 Inadequate CVD risk perception 
51-75% Moderate CVD risk perception 
>75% Adequate CVD risk perception 
 
 
Type of Questions Strongly 
Disagree 
Disagree Agree 
Strongly 
Agree 
Positive questions 1 2 3 4 
Negative questions 4 3 2 1 
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Tool V: 5 point likert readiness to change lifestyle behaviour scale.  
This part consisted of a structured rating scale to assess the readiness to change 
lifestyle behaviour. This consisted of 10 positively worded items scoring from 1-5. 
 
Scoring 
 
The raw score was converted to percentage (%) to interpret the level of readiness 
to change lifestyle behaviour, the overall score was 50, maximum score is 50 and 
minimum score is 50.  
 
Interpretation of level of readiness to change lifestyle behaviour 
Score Level of readiness 
 Inadequate readiness 
51-75% Moderate readiness 
>75% Adequate readiness 
 
3.10.2 Interventional Tool: 
 The interventional tool prepared by the investigator is Multifactorial Intervention 
Package, consisting of a set of interventions, administered to teachers at risk, in order to 
bring change in their level of knowledge, the risk perception and lifestyle behaviour 
regarding prevention of CVD, through:  
 A power point presentation that transfers  information in form of lecture cum 
discussion on definition of selected Cardiovascular Diseases (Hypertension, 
Heart failure, Coronary Artery Disease, Myocardial Infarction, Peripheral 
Vascular Disease) causes, risk factors, manifestations, possible complications and 
preventive measures such as regular aerobic exercises, cessation of smoking and 
alcohol, restriction of fat, salt and sugar intake and stress management. (30 
minutes) 
Type of questions 
No 
interest 
Thinking 
about it 
Decided to 
do 
Began to 
do 
Already 
doing 
Positive questions 1 2 3 4 5 
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 9LGHR VKRZRQ ³+HDUW+HDOWK\([HUFLVHV´ZKLFK LQFOXGHV VWUHWFKLQJ H[HUFLVHV
warm up exercises, cardio work out and brisk walking. (15 minutes) 
 Information booklet for reinforcement on prevention of CVD which consists of 
definition, causes, risk factors, manifestations, possible complications and 
preventive measures. 
The total duration of the intervention is about 45min. 
The investigator administered the MIP for a group of 20-25 members at a time.  
 
3.11 CONTENT VALIDITY 
 The content validity of the data collection tool and intervention tool was 
DVFHUWDLQHGZLWKWKHH[SHUW¶VRSLQLRQLQWKHIROORZLQJILHOGRIH[SHUWLVH 
x Cardiologist-1 
x Medical-Surgical Nursing  experts - 4 
x Physiotherapist - 1 
The following modifications were made in the data collection and intervention 
WRRODVSHUWKHH[SHUW¶VVXJJHVWLRQV$OOWKHH[SHUWVKDGWKHLUFRQVHQVXVDQGWKHQWKHWRRO
was finalized. Experts suggested adding some of the variables and modifying the options 
in the multiple choice questions. The options of the multiple choice questions were also 
refined. 
 
3.12 ETHICAL CONSIDERATION 
Ethics is a system of moral values that is concerned with the degree to which the 
research procedures adheres to the professional, legal and social obligations to the study 
participants, Polit and Hungler (2012). 
The ethical principles followed in the study were: 
 
1. BENEFICIENCE 
The investigator followed the fundamental ethical principle of beneficence by 
adhering to: 
a) Freedom from harm and discomfort 
          The study was beneficial for the samples as it enhanced their knowledge 
regarding prevention of CVD. 
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b) Protection from harm and discomfort 
          The investigator explained the nature of the study to the samples and ensured 
that none of the samples were exploited or denied. Investigator also made it clear 
SULRU WR VKRZLQJ WKH YLGHR RQ ³+HDUW +HDOWK\ ([HUFLVHV´ WKDW EHIRUH GRLQJ DQ\
discomfort a physician should be consulted. 
 
2. RESPECT FOR HUMAN DIGNITY 
            The investigator followed the second ethical principle of respect for human 
dignity. It includes the right to self determination and right to self disclosure. 
a) The right to self determination 
     The investigator gave full freedom to the participants to decide voluntarily 
whether to participate in the study or to withdraw from the study and right to ask 
questions. 
 
b) The right to full disclosure 
        7KHUHVHDUFKHUKDVIXOO\GHVFULEHGWKHQDWXUHRIWKHVWXG\WKHSHUVRQ¶VULJKW
WRUHIXVHSDUWLFLSDWLRQDQGUHVHDUFKHU¶VUHVSRQVLELOLWLHs based on which both oral 
and written informed consent was obtained from the participants. 
 
3. JUSTICE 
     The selection of the study participants was completely based on research 
requirements. A full privacy was maintained throughout the data collection. 
a) Right to fair treatment 
     The researcher selected the study participants based on the research 
requirements. The investigator followed the rules and regulations of Institutional 
ethical committee (ICCR). 
 
b) Right to privacy 
     The researcher maintained tKH SDUWLFLSDQW¶V SULYDF\ WKURXJKRXW WKH VWXG\
without revealing the score of the participants 
 
4. CONFIDENTIALITY 
     The researcher maintained confidentiality of the data provided by the 
participants. 
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3.13 RELIABILITY OF THE TOOL 
 The reliability of the tool was established by split half method for modified 
Framingham risk assessPHQW WRRO ZLWK µU¶ YDOXH RI , test- retest method for 
knowledge quesWLRQQDLUHZLWKµU¶YDOXHRI, split-half method for 4 point likert risk 
perceptLRQVFDOHZLWKµU¶YDOXH of 0.9 and split-half method for 5 point likert readiness to 
change lifestyle behaviRXU VFDOHZLWK µU¶ YDOXH RI . It was found that the tool was 
reliable and practicable to implement in the main study. 
 
3.14 PILOT STUDY 
The pilot study was conducted at Ebenezer Marcus Matriculation Higher 
Secondary School, Pudur, and Emmanuel Methodist Matriculation Higher Secondary 
School, Pudur after obtaining ethical committee clearance from International Centre for 
Collaborative Research (ICCR). A formal written permission was sought from the 
Principal of Omayal Achi College of Nursing and the Principals of Ebenezer Marcus 
Matriculation Higher Secondary School and Emmanuel Methodist Matriculation Higher 
Secondary School.   
 
The setting for experimental group was Emmanuel Methodist Matriculation 
Higher Secondary School which employs over 70 teachers, the investigator was given 15 
teachers and 5 teachers were found to be at risk of developing CVD using modified 
Framingham risk assessment tool, who fulfilled the inclusion criteria using non-
probability purposive sampling technique. A brief explanation was given regarding 
purpose of the study to the participants and written consent was obtained. 
 
The setting for the control group was Ebenezer Marcus Matriculation Higher 
Secondary School which employs over 150 teachers, the investigator was given 20 
teachers and 5 teachers were found to be at risk of developing CVD using modified 
Framingham risk assessment tool, who fulfilled the inclusion criteria using non-
probability purposive sampling technique. A brief explanation was given regarding 
purpose of the study to the participants and written consent was obtained. 
 
On 05.02.15 the teachers in the experimental group were gathered and seated 
comfortably in a well ventilated room. Demographic details were obtained from the 
samples through the structured demographic profile. Then the investigator assessed the 
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pre test level of knowledge using structured questionnaire, cardiovascular risk perception 
using structured 4 point likert risk perception scale and readiness to change lifestyle 
behaviour using 5 point likert readiness to change lifestyle behaviour scale. Following 
this, the investigator administered the Multifactorial Intervention Package (MIP) 
regarding prevention of CVD, through lecture cum discussion for 30 minutes for the 
group and video show on cardio workout exercises by the investigator. The total time 
taken to administer the MIP was 45 minutes. Similarly the pre test was administered to 
the control group on 6.02.15, and routine care was carried out. After 7 days, the post test 
was conducted using same tools for both the experimental and control groups 
respectively. The MIP for control group was given after the completion of post test. 
The analysis of the pilot study revealed that: 
x Assessment of level of risk of CVD among experimental and control group 
showed that 80% had low risk and 20% had moderate risk in both the groups. 
x 7KH XQSDLUHG µW¶ WHVW YDOXH WR FRPSDUH SRVW WHVW NQRZOHGJH VFRUHV &9' ULVN
perception scores and readiness to change lifestyle behaviour scores regarding 
prevention of CVD among teachers between the experimental and control group 
was 1.938, 4.243 and 1.709 respectively. The post test knowledge scores did not 
show any statistical significance, post test risk perception scores showed low 
statistical significance at p< 0.05 level and post test readiness to change lifestyle 
behaviour scores did not show any statistical significance.   
x 7KHµU¶YDOXHWRFRUUHODWHSRVWWHVWNQRZOHGJHZLWK&9'ULVNSHUFHSWion scores, 
post test knowledge with readiness to change lifestyle behaviour scores and post 
test CVD risk perception with readiness to change lifestyle behaviour scores 
regarding prevention of CVD among teachers in the experimental group was 
0.675, 0.187 and 0.493 which showed moderate correlation, poor correlation and 
moderate correlation respectively. 
 
 The result of pilot study revealed that the assessment and intervention tool was 
reliable, feasible and practicable to conduct the main study. The following suggestion 
was given by experts: to select a large sample size for the main study. Experts suggested 
adding some of the variables in the background variables and the tool was refined. 
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3.15 PROCEDURE FOR DATA COLLECTION 
         The main study was conducted after obtaining formal permission from the 
Principal, Omayal Achi College of Nursing and the Principals of the selected schools and 
also obtained.  
 
The study was conducted for a period of 4 weeks.  On 15.04.15 and 05.06.15 the 
investigator screened 60 teachers and 30 teachers from SBMHSS and GSMHSS 
respectively using modified Framingham risk assessment tool and found 45 and 15 
teachers were found to be at risk of CVD from the above mentioned schools respectively 
in the experimental group.  Similarly in control group on 06.06.15 and 22.06.15, the 
investigator screened 30, 45 and 45 teachers from IMS, IMHSS and EMHSS 
respectively using modified Framingham risk assessment tool and 15, 20 and 25 teachers 
were found to be at risk of CVD from the above mentioned schools respectively. Hence a 
total of 120 teachers (60 teachers each in the experimental and control group) who were 
at risk of developing CVD were selected based on modified Framingham risk assessment 
tool and inclusion criteria using purposive sampling technique. 
 
The investigator met the study samples seated in a well ventilated classroom, 
introduced about self and briefly explained regarding the purpose of the study. After 
obtaining a written consent form the teachers and pledge of confidentiality. Their 
demographic variables were collected using a structured questionnaire and pre test was 
conducted for both experimental group, using structured knowledge questionnaire to 
assess the knowledge on CVD, risk perception using structured 4 point likert scale and 
readiness to change lifestyle behaviour using structured 5 point likert scale. 
Approximately it took 20 min for each sample. The samples were assigned with an 
identification number to maintain their confidentiality. 
 
After the completion of the pre test, the investigator administered the MIP 
through a lecture cum discussion (30 minutes) on CVD and explained about the risk 
factors, signs and symptoms, medical management, complications, preventive strategies 
and life style modifications of the disease and a video (15 minutes) showed on heart 
healthy exercises which includes stretching exercises, warm up exercises, cardio work 
out and brisk walking, after which a booklet containing the information transferred was 
given to the patient for reinforcement. It approximately took 45 minutes for 
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administering the MIP. On the seventh day after pre test, the investigator conducted the 
post test using the same tool.  
 
The same procedure for data collection was repeated for the control group. The 
normal routine was carried out for the teachers in the control group. On the seventh day 
after pre test, the investigator conducted the post test. The investigator gave the MIP on 
Prevention of CVD on the day of completion. 
All ethical principles were adhered throughout the course of the study. 
 
3.16 PLAN FOR DATA ANALYSIS  
 Data was analyzed by using both descriptive and inferential statistics. 
 
Descriptive Statistics 
1. Frequency and percentage distribution was be used to analyze the demographic data 
of teachers. 
2. Mean and standard deviation was used to assess level of knowledge, risk perception, 
readiness to change lifestyle behaviour of teachers.  
 
Inferential Statistics 
1. Paired µW¶ DQG XQSDLUHG µW¶ WHVW ZDV XVHG WR FRPSDUH WKH GDWD EHWZHHQ WKH
experimental and control group.  
2. Correlation co-efficient to find the relationship between the mean differed level of 
knowledge, risk perception & readiness to change lifestyle behaviour between 
experimental and control group  
3. One way ANOVA, unpaired µW¶ DQG FKL VTXDUH ZDV XVHG WR DVVRFLDWH WKH PHDQ
differed level of demographic variables with the level of knowledge, risk perception, 
readiness to change lifestyle behaviour of teachers.  
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Fig.3.1 SCHEMATIC REPRESENTATION OF RESEARCH METHODOLOGY 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
60 samples were selected 
Pre test was done on day 1 
Routine information 
Post test was done on the 7th 
day and Multifactorial 
Intervention Package was 
administered 
60 samples were selected 
Pretest was done on day 1 
Administration of Multifactorial 
Intervention Package, immediately 
after pre-test.  
Post test was done on the 7th 
day. 
TARGET POPULATION: All teachers who are at risk of developing CVD 
based on modified Framingham risk assessment tool 
ACCESSIBLE POPULATION: Teachers who were at risk of developing 
CVD based on modified Framingham risk assessment tool working at selected 
schools  
DESIGN: Quasi experimental, non-equivalent pre test post test design 
SAMPLING TECHNIQUE: Purposive sampling technique 
SAMPLE SIZE: 120 teachers who fulfilled the inclusion criteria  
CONTROL GROUP EXPERIMENTAL GROUP 
DATA ANALYSIS AND INTERPRETATION 
 
 
 
CHAPTER 4 
DATA ANALYSIS AND 
INTERPRETATION 
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DATA ANALYSIS AND INTERPRETATION 
 
           The word Analysis refers to the process of organizing and synthesizing the data in 
such a way that the research question can be answered and hypothesis tested (Polit and 
Hungler, 2011) 
 
This chapter deals with analysis and interpretation of the data collected from 120 
teachers at selected schools, Chennai, to assess the effectiveness of multi-factorial 
intervention package on knowledge, risk perception and readiness to change lifestyle 
behaviour regarding prevention of CVD among teachers.  
 
The data collected was organized, tabulated and analyzed according to the 
objectives. The findings based on the descriptive and inferential statistical analysis are 
presented under the following sections. 
 
ORGANISATION OF THE DATA 
Section 4.1: Description of demographic variables of teachers in the experimental and 
control group. 
Section 4.2: Assessment of existing level of risk for developing CVD among teachers 
in the experimental and control group. 
Section 4.3: Assessment of pretest and post test level of knowledge, risk perception 
and readiness to change behaviour regarding prevention of CVD among 
teachers in the experimental and control group. 
Section 4.4:  Effectiveness of Multifactorial intervention package on knowledge, risk 
perception and readiness to change lifestyle behaviour among teachers 
within and between experimental and control group. 
Section 4.5:  Relationship between knowledge, risk perception and readiness to change 
behaviour regarding prevention of CVD among teachers in experimental 
and control group. 
Section 4.6:  Association of selected demographic variables with their mean differed 
score of knowledge, risk perception and readiness to change behaviour 
regarding prevention of CVD among teachers in the experimental and 
control group. 
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SECTION 4.1: DESCRIPTION OF DEMOGRAPHIC VARIABLES OF 
TEACHERS IN THE EXPERIMENTAL AND CONTROL GROUP. 
Table 4.1.1: Frequency and percentage distribution of demographic variables such 
as age, gender and educational qualification of teachers in experimental and control 
group.             
N= 120(60+60) 
S.No Demographic Variables 
Experimental Group 
n=60 
Control Group 
n=60 
Chi-
Square 
Value No. % No. % 
1. Age in years (Matching variable)         
F2 = 0.726 
p = 0.80 
N.S 
26 ± 35 14 
23.33 
 13 21.67 
36 ± 45 22 36.67 21 35.00 
46 ± 55 22 36.67 22 36.67 
>55 2 3.33 4 6.67 
2. Gender (Matching variable)         F2 = 0.138 
p = 0.709 
N.S 
Male 25 41.67 23 38.33 
Female 35 58.33 37 61.67 
3. Educational qualification         
F2 = 0.361 
p = 0.947 
N.S 
Nursery trained 2 3.33 2 3.33 
Secondary trained 1 1.67 2 3.33 
Undergraduate 18 30.00 17 28.33 
Postgraduate 39 65.00 39 65.00 
Others 0 0.00 0 0.00 
 
The above table 4.1.1 depicts the frequency and percentage distribution of 
demographic variables such as age, gender, educational qualification in experimental and 
control group. 
 
In the experimental group, 22(36.67%) were in the age group of 36 - 45 and 46 ± 
55 years, 35(58.33%) were females and 39(65%) were post graduates. In the control 
group, 22(36.67%) were in the age group of 46 ± 55 years, 37(61.67%) were females and 
39(65%) were post graduates. 
 
The chi-square analysis results show that the investigator maintained 
homogeneity in age, gender, educational qualification in the experimental and control 
group.  
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Table 4.1.2: Frequency and percentage distribution of demographic variables such 
as marital status, type of family and family monthly income of teachers in 
experimental and control group. 
N = 120 (60+60) 
S.No Demographic Variables 
Experimental Group 
n=60 
Control Group 
n=60 
Chi-
Square 
Value No. % No. % 
4. Marital status         
F2 = 1.482 
p = 0.476 
N.S 
Single 4 6.67 6 10.00 
Married 56 93.33 53 88.33 
Separated 0 0.00 0 0.00 
Widowhood 0 0.00 1 1.67 
5. Type of family         
F2 = 0.574 
p = 0.448 
N.S 
Nuclear family 36 60.00 40 66.67 
Joint family 24 40.00 20 33.33 
Extended family 0 0.00 0 0.00 
Others 0 0.00 0 0.00 
6. Family monthly income in Rs.         
F2 = 0.361 
p = 0.947 
N.S 
<10,000 4 6.67 8 13.33 
10,000 - 20,000 14 23.33 10 16.67 
21,000 - 30,000 26 43.33 23 38.33 
>30,000 16 26.67 19 31.67 
 
The above table 4.1.2 reveals the frequency and percentage distribution of 
demographic variables such as marital status, type of family and family monthly income 
of teachers in experimental and control group. 
 
In the experimental group, 56(93.33%) were married, 36(60%) belonged to a 
nuclear family and 26(43.33%) had a family monthly income of Rs.21, 000 - 30,000. In 
the control group, 53(88.33%) were married, 40(66.67%) belonged to a nuclear family 
and 23(38.33%) had a family monthly income of Rs.20, 000 - 30,000.  
 
The chi-square analysis shows that the investigator maintained homogeneity in 
marital status, type of family and family monthly income. 
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Table 4.1.3: Frequency and percentage distribution of demographic variables such 
as religion, family history of CVD and nature of relationship in experimental and 
control group. 
N = 120 (60+60) 
S.No Demographic Variables 
Experimental Group 
n=60 
Control Group 
n=60 
Chi-
Square 
Value No. % No. % 
7. Religion         
F2 = 14.88 
p = 0.000 
S*** 
Hindu 40 66.67 20 33.33 
Christian 17 28.33 38 63.33 
Muslim 3 5.00 2 3.33 
Others 0 0.00 0 0.00 
 Family and personal history  
8. Family history of CVD         F2 = 0.146 
p = 0.701 
N.S 
Yes 20 33.33 22 36.67 
No 40 66.67 38 63.33 
9. If yes, Nature of relationship          
F2 = 0.286 
p = 0.866 
N.S 
Paternal 10 50.00 11 50.00 
Maternal 9 45.00 9 40.91 
Both 0 0.00 0 0.00 
Sibling 1 5.00 2 9.09 
 
The above table 4.1.3 depicts the frequency and percentage distribution of 
demographic variables such as religion, family history of CVD and nature of relationship 
in experimental and control group. 
 
In the experimental group, 40(66.67%) were Hindus, 40 (66.67%) had no family 
history of CVD and 10(50%) of those who had family history of CVD, the nature of 
relationship was paternal. In the control group, 38(63.33%) were Christians, 38 (63.33%) 
had no family history of CVD and 11(50%) of those who had family history of CVD, the 
nature of relationship was paternal.  
 
The chi-square analysis showed that the investigator could not maintain 
homogeneity for religion but has maintained homogeneity for family history of CVD and 
nature of its relationship.  
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Table 4.1.4: Frequency and percentage distribution of demographic variables such 
as personal history of preeclampsia and diabetes mellitus (DM), chronicity of the 
disease and type of treatment in experimental and control group. 
N = 120 (60+60)  
S.No. Demographic Variables 
Experimental Group 
n=60 
Control Group 
n=60 
Chi-
Square 
Value No. % No. % 
10. If female, Personal history  
of preeclampsia         F
2= 0.05 
p= 0.822 
N.S Yes 13 37.14 12 32.43 No 22 62.86 25 67.56 
11. Personal history of DM F2=0.133 
p= 0.714 
N.S 
Yes 28 46.67 30 50.00 
No 32 53.33 30 50.00 
12. If Yes, chronicity of the disease         
F2=0.598 
p= 0.896 
N.S 
<1 year 17 60.71 17 56.67 
1 - 3 years 4 14.29 4 13.33 
4 - 6 years 5 17.86 5 16.67 
>6 years 2 7.14 4 13.33 
13. If yes, type of treatment         
- Regular 28 100.00 30 100.00 
Irregular 0 0.00 0 0.00 
 
          The above table 4.1.4 depicts the frequency and percentage distribution of 
demographic variables such as personal history of preeclampsia and DM, chronicity of 
the disease and type of treatment in experimental and control group. 
 
In the experimental group, 22(62.86%) had no history of preeclampsia, 32 
(53.33%) had no history of diabetes mellitus, 17(60.71%) had history of DM < 1 year, 
28(100%) with history of DM are on regular treatment. In the control group, 25(65.76%) 
had no history of preeclampsia, 30 (50%) had history of diabetes mellitus, 17(56.67%) 
had history of DM < 1 year, 30(100%) with history of DM are on regular treatment. 
 
The chi-square analysis shows that the investigator has maintained homogeneity 
for personal history of preeclampsia and DM, chronicity of the disease and type of 
treatment in experimental and control group. 
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Table 4.1.5: Frequency and percentage distribution of demographic variables such 
as any co-morbid illness, medications and BMI in experimental and control group. 
N = 120 (60+60)  
S.No. Demographic Variables 
Experimental Group 
n=60 
Control Group 
n=60 
Chi-
Square 
Value No. % No. % 
14. Any other co-morbid illness 
F2=1.176 
p= 0.555 
N.S 
Hypothyroidism  5 8.33 6 10.00 
Migraine  1 1.67 3 5.00 
None  54 90.00 51 85.00 
15. If yes, any medications F2=0.511 
p= 0.474 
N.S 
Eltroxin  5 83.33 6 66.67 
Sibelium  1 16.67 3 33.33 
16. BMI         
F2 = 0 
 
<18 kg/m2 0 0.00 0 0.00 
18 - 24 kg/m2 18 30.00 18 30.00 
>24 kg/m2 42 70.00 42 70.00 
 
          The above table 4.1.5 depicts the frequency and percentage distribution of 
demographic variables such as any co-morbid illness, medications and BMI in 
experimental and control group. 
 
In the experimental group, 54(90%) had no history of any co-morbid illness, 
5(83.33%) were on eltroxin and 42(70%) had BMI more than 24kg/m2. 
  
In the control group, 51(85%) had no history of any co-morbid illness, 6(66.67%) 
were on eltroxin and 42(70%) had BMI more than 24kg/m2. 
 
The chi-square analysis shows that the investigator has maintained homogeneity 
for co-morbid illness, medications and BMI in experimental and control group. 
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Table 4.1.6: Frequency and percentage distribution of demographic variables such 
as habit of eating junk or fried foods and doing exercise and its duration in 
experimental and control group. 
N = 120 (60+60) 
S.No Demographic Variables 
Experimental Group 
n=60 
Control Group 
n=60 
Chi-
Square 
Value No. % No. % 
 Personal Habits  
17. Habit of eating junk or fried foods         F2=0.05 
p=0.822 
N.S 
 Yes 47 78.33 48 80.00 
No 13 21.67 12 20.00 
18. If yes, frequency of consumption         
F2=0.001 
p= 0.999 
N.S 
Once a week 4 8.51 4 8.33 
Twice a week 1 2.13 1 2.08 
Thrice or more in a week 42 89.36 43 89.58 
19. Habit of doing exercise         F2 = 0.06 
p= 0.802 
N.S 
Yes 9 15.00 10 16.67 
No 51 85.00 50 83.33 
20. If yes, frequency         
F2=0.014 
p= 0.905 
N.S 
Everyday 7 77.78 8 80.00 
Once a week 0 0.00 0 0.00 
Twice a week 0 0.00 0 0.00 
Thrice in a week 2 22.22 2 20.00 
 
              The above table 4.1.6 depicts the Frequency and percentage distribution of 
demographic variables such as habit of eating junk or fried foods and doing exercise and 
its duration in experimental and control group. 
 
In the experimental group, 47(78.33%) had the habit of eating junk or fried foods, 
42(89.36%) consumed junk or fried foods thrice or more in a week, 51(85%) had no 
habit of doing exercise and 7(77.78%) had the frequency of doing exercise every day. In 
the control group, 48(80%) had the habit of eating junk or fried foods, 43(89.58%) 
consumed junk or fried foods thrice or more in a week, 50(83.33%) had no habit of 
doing exercise and 8(80%) had the frequency of doing exercise every day. The chi-
square analysis shows that the investigator has maintained homogeneity for habit of 
eating junk or fried foods and doing exercise and its duration in experimental and control 
group. 
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SECTION 4.2: ASSESSMENT OF EXISTING LEVEL OF RISK FOR 
DEVELOPING CVD AMONG TEACHERS IN THE EXPERIMENTAL AND 
CONTROL GROUP. 
N = 120 (60+60) 
 
Fig 4.2.1: Percentage distribution of level of risk for CVD among teachers in the  
experimental and control group 
 
           The above figure 4.2.1 shows percentage distribution of level of risk for CVD 
among teachers in the experimental and control group. 
 
          In the experimental group, 35(58.33%) had low risk, 20 (33.33%) had moderate 
risk and 5(8.33%) had high risk of developing CVD. In the control group, 35(58.33%) 
had low risk, 20 (33.33%) had moderate risk and 5(8.33%) had high risk of developing 
CVD. 
 
          The results show that the investigator has maintained homogeneity for level of risk 
for CVD in both experimental and control group. 
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SECTION 4.3: ASSESSMENT OF PRE TEST AND POST TEST LEVEL OF 
KNOWLEDGE, RISK PERCEPTION AND READINESS TO CHANGE 
LIFESTYLE BEHAVIOUR REGARDING PREVENTION OF CVD AMONG 
TEACHERS IN THE EXPERIMENTAL GROUP. 
Table 4.3.1: Frequency and percentage distribution of pre test and post test level of 
knowledge regarding CVD risk factors among teachers in the experimental group. 
N = 60 
Level of 
Knowledge 
 
Risk factors 
Inadequate 
 
Moderately 
Adequate 
(51 ± 75%) 
Adequate 
(>75%) 
No. % No. % No. % 
Pre test 
Non-modifiable 52 86.67 7 11.67 1 1.67 
Modifiable 38 63.33 22 36.67 0 0 
Overall 48 80.0 12 20.0 0 0 
Post test 
Non-modifiable 5 8.33 21 35.0 34 56.67 
Modifiable 0 0 23 38.33 37 61.67 
Overall 0 0 30 50.0 30 50.0 
 
        The above table 4.3.1 shows the frequency and percentage distribution of pre test 
and post test level of knowledge regarding CVD risk factors among teachers in the 
experimental group. 
 
In the experimental group, 52(86.67%) had inadequate knowledge regarding non-
modifiable risk factors, 38(63.33%) had inadequate knowledge regarding modifiable risk 
factors and overall 48(80%) had inadequate knowledge in the pretest. In the post test, 
34(56.67%) had adequate knowledge regarding non-modifiable risk factors, 37(61.67%) 
had adequate knowledge regarding modifiable risk factors and overall 30(50%) had 
adequate knowledge and moderately adequate knowledge regarding CVD risk factors 
among teachers.  
 
It shows that Multifactorial Intervention Package is effective in improving level 
of knowledge regarding CVD risk factors among teachers.    
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Table 4.3.2: Frequency and percentage distribution of pre test and post test level of 
knowledge regarding CVD risk factors among teachers in the control group. 
N = 60 
Level of 
Knowledge 
 
Inadequate 
 
Moderately 
Adequate 
(51 ± 75%) 
Adequate 
(>75%) 
No. % No. % No. % 
Pre test 
Non-modifiable 48 80.0 11 18.33 1 1.67 
Modifiable 39 65.0 21 35.0 0 0 
Overall 52 86.67 8 13.33 0 0 
Post test 
Non-modifiable 47 78.33 13 21.67 0 0 
Modifiable 45 75.0 14 23.33 1 1.67 
Overall 51 85 9 15 0 0 
 
           The above table 4.3.2 shows frequency and percentage distribution of pre test and 
post test level of knowledge regarding CVD risk factors among teachers in the control 
group. 
 
In the control group, 48(80%) had inadequate knowledge regarding non-
modifiable risk factors, 39(65%) had inadequate knowledge regarding modifiable risk 
factors and overall 52(86.67%) had inadequate knowledge in the pretest. In the post test, 
47(78.33%) had inadequate knowledge regarding non-modifiable risk factors, 45(75%) 
had inadequate knowledge regarding modifiable risk factors and overall 51(85%) had 
inadequate knowledge regarding CVD risk factors among teachers in the control. 
 
The results show that with routine information there is no increase in level of 
knowledge regarding CVD risk factors in the control group.  
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N = 60 
 
Fig 4.3.1: Percentage distribution of pretest and post test level of risk perception 
regarding prevention of CVD among teachers in the experimental group. 
 
         The above fig.4.3.1 shows percentage distribution of pretest and post test level of 
risk perception regarding prevention of CVD among teachers in the experimental group. 
 
In the experimental group, in pretest 52(86.67%) had moderately adequate risk 
perception, 7(11.66%) had adequate risk perception and 1(1.67%) had inadequate risk 
perception. In the post test 49(81.67%) had adequate risk perception and 11(18.33%) had 
moderately adequate risk perception regarding prevention of CVD. 
 
It shows that the multifactorial intervention package has improved the level of 
risk perception regarding prevention of CVD in the experimental group. 
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N = 60 
 
Fig.4.3.2 Percentage distribution of pretest and post test level of risk perception 
regarding prevention of CVD among teachers in the control group 
 
       The above fig 4.3.2 shows the percentage distribution of pretest and post test level of 
risk perception regarding prevention of CVD among teachers in the control group. 
 
        In the control group, in the pretest 45(75%) had moderately adequate risk 
perception, 9(15%) had adequate risk perception and 6(10%) had inadequate risk 
perception. In the post test 49(81.67%) had moderately adequate risk perception, 6(10%) 
had inadequate risk perception and 5(8.33%) had adequate risk perception regarding 
prevention of CVD among teachers.  
    
             It shows that majority of the teachers had moderate risk perception as they are 
curious to learn about there at risk status. 
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Table 4.3.3: Frequency and percentage distribution of pretest and post test level of 
readiness to change lifestyle behaviour regarding prevention of CVD among 
teachers in the experimental group. 
N = 60 
Readiness to 
Change 
Lifestyle 
Behaviour 
 
Inadequate 
 
Moderately 
Adequate 
(51 ± 75%) 
Adequate 
(>75%) 
No. % No. % No. % 
 
 
Pre test 
Exercise 14 23.33 32 53.33 14 23.34 
Nutrition 13 21.67 22 36.67 25 41.67 
Personal Habits 4 6.67 26 43.33 30 50.0 
Overall 6 10.0 31 51.67 23 38.33 
 
 
Post test 
Exercise 0 0 36 60.0 24 40.0 
Nutrition 0 0 20 33.33 40 66.67 
Personal Habits 0 0 10 16.67 50 83.33 
Overall 0 0 12 20.0 48 80.0 
 
          The above table 4.3.3 shows the frequency and percentage distribution of pretest 
and post test level of readiness to change lifestyle behaviour regarding prevention of 
CVD among teachers in the experimental group. 
 
           In the experimental group, in pretest, 32(53.33%) had moderately adequate 
readiness to change exercise behaviour, 25(41.67%) had adequate readiness to change 
nutrition behaviour, 30(50%) had adequate readiness to change personal habits and 
overall 31(51.57%) had moderately adequate readiness to change lifestyle behaviour.  
 
            In post test, 36(60%) had moderately adequate readiness to change exercise 
behaviour, 40(66.67%) had adequate readiness to change nutrition behaviour, 
50(83.33%) had adequate readiness to change personal habits and overall 48(80%) had 
adequate readiness to change lifestyle behaviour. 
 
            It shows that the multifactorial intervention package is effective in bringing about 
a change in readiness to change lifestyle behaviour. 
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Table 4.3.4: Frequency and percentage distribution of pretest and post test level of 
readiness to change lifestyle behaviour regarding prevention of CVD among 
teachers in the control group. 
                                                                                              N = 60 
Readiness to 
Change 
Lifestyle 
Behaviour 
 
Inadequate 
 
Moderately 
Adequate 
(51 ± 75%) 
Adequate 
(>75%) 
No. % No. % No. % 
 
 
Pre test 
Exercise 40 66.67 20 33.33 0 0 
Nutrition 16 26.67 41 68.33 3 5.0 
Personal Habits 0 0 52 86.67 8 13.33 
Overall 12 20.0 47 78.33 1 1.67 
 
 
Post test 
Exercise 34 56.67 26 43.33 0 0 
Nutrition 10 16.67 47 78.33 3 5.0 
Personal Habits 0 0 52 86.67 8 13.33 
Overall 4 6.66 55 91.67 1 1.67 
 
           The above table 4.3.4 shows the frequency and percentage distribution of pretest 
and post test level of readiness to change lifestyle behaviour regarding prevention of 
CVD among teachers in the control group. 
 
            In the control group, in pretest, 40(66.67%) had inadequate readiness to change 
exercise behaviour, 41(68.33%) had moderately adequate readiness to change nutrition 
behaviour, 52(86.67%) had moderately adequate readiness to change personal habits and 
overall 47(78.33%) had moderately adequate readiness to change lifestyle behaviour, 
whereas in post test, 34(56.67%) had inadequate readiness to change exercise behaviour, 
47(78.33%) had moderately adequate readiness to change nutrition behaviour, 
52(86.67%) had moderately adequate readiness to change personal habits and overall 
55(91.67%) had moderately adequate readiness to change lifestyle behaviour. 
 
  It shows that teachers in the control group have readiness to change lifestyle 
behaviour on their own as they are well educated.  
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SECTION 4.4: EFFECTIVENESS OF MULTI-FACTORIAL INTERVENTION 
PACKAGE ON KNOWLEDGE, RISK PERCEPTION AND READINESS TO 
CHANGE LIFESTYLE BEHAVIOUR AMONG TEACHERS WITHIN AND 
BETWEEN EXPERIMENTAL AND CONTROL GROUP. 
Table 4.4.1: Comparison of pretest and post test knowledge scores regarding CVD 
risk factors among teachers in the experimental and control group. 
N = 120(60+60) 
Knowledge 
Pretest Post Test 
3DLUHGµW¶9DOXH 
Mean S.D Mean S.D 
Experimental Group 
n=60 
7.81 2.95 15.50 1.62 
t = 23.734 
p = 0.000, S*** 
Control Group 
n=60 
8.16 2.08 8.51 2.29 
t = 2.460 
p = 0.017, S* 
***p<0.001, *p<0.05, S ± Significant 
 
 The above table 4.4.1 shows comparison of pre & post test level of knowledge 
regarding CVD risk factors among teachers in the experimental and control group. 
 
             In the experimental group, the pretest mean score of knowledge was 7.81 with 
S.D 2.95 and the post test mean score was 15.50 with S.D 1.62. The calculated paired µW¶ 
value of t = 23.734 showed high statistical significance at p<0.001 level. This clearly 
indicates that the multifactorial intervention package administered to the teachers had 
significant effect and there was increase in the level of knowledge regarding CVD risk 
factors in the post test. 
 
   In the control group, the pretest mean score of knowledge was 8.16 with S.D 
2.08 and the post test mean score was 8.51 with S.D 2.29. The calculated SDLUHGµW¶ value 
of    t = 2.460 showed low statistical significance at p<0.05 level. This clearly indicates 
that there was an increase in the level of knowledge regarding CVD risk factors in the 
post test as teachers are curious to learn. 
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Table 4.4.2: Comparison of pretest and post test risk perception scores regarding 
prevention of CVD among teachers in the experimental and control group. 
N = 120(60+60) 
Risk Perception 
Pretest Post Test 
3DLUHGµW¶9DOXH 
Mean S.D Mean S.D 
Experimental Group 
n=60 
26.45 3.62 33.18 3.05 
t = 14.933 
p = 0.000, S*** 
Control Group 
n=60 
26.91 4.35 25.41 3.78 
t = 5.847 
p = 0.000, S*** 
***p<0.001, S ± Significant 
 
The above table 4.4.2 depicts the comparison of pre test and post test risk 
perception scores regarding prevention of CVD among teachers in the experimental and 
control group. 
 
 In the experimental group, the pretest mean score of risk perception was 26.45 
with S.D 3.62 and the post test mean score was 33.18 with S.D 3.05. The calculated 
SDLUHGµW¶YDOXe of t = 14.933 showed high statistical significance at p<0.001 level. This 
clearly indicates that the multifactorial intervention package administered to the teachers 
had significant change in the level of risk perception regarding prevention of CVD in the 
post test. 
 
  In the control group, the pretest mean score of risk perception was 26.91 with 
S.D 4.35 and the post test mean score was 25.41 with S.D 3.78. The calculated paired µW¶
value of    t = 5.847 showed high statistical significance at p<0.001 level. The difference 
in the mean score shows there was reduction in the level of risk perception score in the 
post test and that teachers are curious to learn about there at risk status.  
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Table 4.4.3: Comparison of pretest and post test readiness to change lifestyle 
behaviour scores regarding prevention of CVD among teachers in the experimental 
and control group. 
N = 60 
Readiness to change 
lifestyle Behaviour 
Pretest Post Test 
3DLUHGµW¶9DOXH 
Mean S.D Mean S.D 
Experimental group N=60  34.75 7.17 40.93 4.02 
t = 7.693 
p = 0.000, S*** 
Control group N=60  28.31 3.34 29.13 3.10 
t = 3.055 
p = 0.003, S** 
***p<0.001, **p<0.01 S ± Significant 
 
           The above table 4.4.3 shows the comparison of pretest and post test readiness to 
change lifestyle behaviour scores regarding prevention of CVD among teachers in the 
experimental and control group. 
 
In the experimental group, the pretest mean score of readiness to change lifestyle 
behaviour was 34.75 with S.D 7.17 and the post test mean score was 40.93 with S.D 
4.02. The calculated paired µW¶ value of t = 7.693 showed high statistical significance at 
p<0.001 level.  This clearly indicates that the multifactorial intervention package 
regarding prevention of CVD administered to the teachers had significant improvement 
in the level of readiness to change lifestyle behaviour regarding prevention of CVD in 
the post test. 
 
In the control group, the pretest mean score of readiness to change lifestyle 
behaviour was 28.31 with S.D 3.34 and the post test mean score was 29.13 with S.D 
3.10. The calculated paired µW¶YDOXHRIW VKRZHGKLJKVWDWLVWLFDOVLJQLILFDQFHDW
p<0.01 level.  This clearly indicates that the  teachers had significant improvement in the 
level of readiness to change lifestyle behaviour regarding prevention of CVD as they are 
well educated. 
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Table 4.4.4: Comparison of post test knowledge scores regarding of CVD risk 
factors among teachers between the experimental and control group. 
N = 120(60+60) 
Knowledge Mean S.D 8QSDLUHGµW¶9DOXH 
Experimental Group 15.50 1.62 t = 19.248 
p = 0.000, S*** Control Group 8.51 2.29 
***p<0.001, S ± Significant 
 
 The above table 4.4.4 shows the comparison of post test knowledge scores 
regarding CVD risk factors among teachers between the experimental and control group. 
 
             In the experimental group, the post mean score of knowledge was 15.50 with 
S.D 1.62 whereas in the control group, the post test mean score was 8.51 with S.D 2.29. 
The calculated unpaired µW¶ value of t = 19.248 showed high statistical significance at 
p<0.001 level.  
      
              This shows that the multifactorial intervention package administered to the 
teachers in the experimental group was effective in improving the level of knowledge in 
the post test than the teachers in the control group. 
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Table 4.4.5: Comparison of post test risk perception scores regarding prevention of 
CVD among teachers between the experimental and control group. 
N = 120(60+60) 
Risk Perception Mean S.D 8QSDLUHGµW¶9DOXH 
Experimental Group 33.18 3.05 t = 12.379 
p = 0.000, S*** Control Group 25.41 3.78 
***p<0.001, S ± Significant 
 
          The above table 4.4.5 depicts the comparison of post test risk perception scores 
regarding prevention of CVD among teachers between the experimental and control 
group. 
 
In the experimental group, the post test mean score of risk perception was 33.18 
with S.D 3.05 whereas in the control group, the post test mean score was 25.41 with S.D 
3.78. The calculated unpaired µW¶ value of t = 12.379 showed high statistical significance 
at p<0.001 level.  
 
This clearly shows that the multifactorial intervention package administered to 
the teachers in the experimental group was effective in bringing about significant change 
in the level of risk perception in the post test than the teachers in the control group. 
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Table 4.4.6: Comparison of post test readiness to change lifestyle behaviour scores 
regarding prevention of CVD among teachers between the experimental and 
control group. 
N = 120(60+60) 
Readiness to change  lifestyle 
behaviour 
Mean S.D 8QSDLUHGµW¶9DOXH 
Experimental Group 40.93 4.02 t = 17.980 
p = 0.000, S*** Control Group 29.13 3.10 
***p<0.001, S ± Significant 
 
           The above table 4.4.6 depicts the comparison of post test readiness to change 
lifestyle behaviour scores regarding prevention of CVD among teachers between the 
experimental and control group. 
 
In the experimental group, the post test mean score of readiness to change 
lifestyle behaviour was 40.3 with S.D 4.02 whereas in the control group, the post test 
mean score was 29.13 with S.D 3.10. The calculated XQSDLUHGµW¶ value of t = 17.980 
showed high statistical significance at p<0.001 level.  
 
This clearly shows that the multifactorial intervention package administered to 
the teachers in the experimental group was effective in bringing significant improvement 
in the level of readiness to change lifestyle behaviour in the post test than the teachers in 
the control group. 
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SECTION 4.5: RELATIONSHIP BETWEEN KNOWLEDGE, RISK 
PERCEPTION AND READINESS TO CHANGE LIFESTYLE BEHAVIOUR 
REGARDING PREVENTION OF CVD AMONG TEACHERS IN 
EXPERIMENTAL AND CONTROL GROUP. 
Table 4.5.1: Correlation between post test knowledge, risk perception scores and 
readiness change lifestyle behaviour regarding prevention of CVD among teachers 
in the experimental group. 
N = 60 
Variables Mean S.D  µU¶9DOXH 
Knowledge 15.50 1.62 r = 0.310 
p = 0.016, S* Risk perception 33.18 3.05 
Knowledge 15.50 1.62 
r = 0.314 
p = 0.014, S* 
Readiness to change lifestyle 
behavior 
40.93 4.02 
Risk Perception 33.18 3.05 
r = 0.270 
p = 0.037, S* 
Readiness to change lifestyle 
behavior 
40.93 4.02 
*p<0.05, S ± Significant 
 
 The above table 4.5.1 shows the correlation between post test knowledge, risk 
perception scores and readiness change behaviour regarding prevention of CVD among 
teachers. 
 
             In the experimental group, the post test mean score of knowledge was 15.50 with 
S.D 1.62, mean score of risk perception was 33.18 with S.D 3.05 and the mean score of 
readiness to change lifestyle behaviour was 40.93 with S.D 4.02. The correlation 
between knowledge, risk perception and readiness to change lifestyle behaviour revealed 
DSRVLWLYHFRUUHODWLRQDQG WKHFDOFXODWHG.DUO3HDUVRQ¶V&RUUHODWLRQYDOXHRI U      
r = 0.314 and r = 0.270 showed low statistical significance at p<0.05 level.  
 
             The results reveal that when the level of knowledge increases the level of risk 
perception and readiness to change lifestyle behaviour also increases. 
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Table 4.5.2: Correlation between post test knowledge, risk perception scores and 
readiness change behaviour regarding prevention of CVD among teachers in the 
control group. 
N = 60 
Variables Mean S.D  µU¶9DOXH 
Knowledge 8.51 2.29 r = 0.145 
p = 0.270, N.S Risk perception 25.41 3.78 
Knowledge 8.51 2.29 r = -0.107 
p = 0.414, N.S Readiness to change behavior 29.13 3.10 
Risk Perception 25.41 3.78 r = 0.157 
p = 0.232, N.S Readiness to change behavior 29.13 3.10 
N.S ± Not Significant  
 
           The above table 4.5.2 depicts the correlation between post test knowledge, risk 
perception scores and readiness change behaviour regarding prevention of CVD among 
teachers in the control group. 
 
In the control group, the post test mean score of knowledge was 8.51 with S.D 
2.29, mean score of risk perception was 25.41with S.D 3.78 and the mean score of 
readiness to change behaviour was 29.13 with S.D 3.10. The correlation between 
knowledge, risk perception and readiness to change behaviour revealed a positive and 
QHJDWLYH FRUUHODWLRQ DQG WKH FDOFXODWHG.DUO 3HDUVRQ¶V &RUrelation value of r = 0.145,       
r = -0.107 and r = 0.157 was not found to be statistically significant.  
 
         The analysis of data concluded that there is a positive correlation among all the 3 
variables regarding prevention of CVD in the experimental group whereas no correlation 
was found in the control group.  
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SECTION 4.6: ASSOCIATION OF SELECTED DEMOGRAPHIC VARIABLES 
WITH THEIR MEAN DIFFERED SCORE OF KNOWLEDGE, RISK 
PERCEPTION AND READINESS TO CHANGE LIFESTYLE BEHAVIOUR 
REGARDING PREVENTION OF CVD AMONG TEACHERS IN THE 
EXPERIMENTAL CONTROL GROUP. 
N = 60 
 
Fig 4.6.1 Association of frequency of consumption of junk or fried foods with mean 
differed knowledge score regarding CVD factors among teachers in the 
experimental group 
 
         The above fig 4.6.1 shows that in the experimental group, the teachers who 
consumed junk or fried foods thrice or more in a week had significant association of 
mean differed knowledge score regarding prevention of CVD at p<0.01 level. The other 
demographic variables had not shown statistically significant association with mean 
differed knowledge score regarding CVD risk factors among teachers in the experimental 
group. 
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N = 60 
 
Fig 4.6.2 Association of religion with mean differed risk perception score regarding 
prevention of CVD among teachers in the experimental group. 
 
           The above fig 4.6.2 shows that in the experimental group, the teachers who were 
Muslims had statistically significant association with mean differed risk perception score 
regarding prevention of CVD at p<0.05 level. The other demographic variables had not 
shown any statistical significance with mean differed risk perception score in the 
experimental group.  
 
 
 
 
 
 
0
5
10
15
20
25
30
35
Hindu Christian Muslim
26.85 26.41 
21.33 
32.8 34.23 
0 
5.95 
7.82 
11 M
ea
n 
Sc
or
es
 
Religion 
Pretest
Post Test
Mean Diff.
68 
 
 
 
N = 60 
 
Fig 4.6.3: Association of marital status with mean differed readiness to change 
lifestyle behaviour score regarding prevention of CVD among teachers in the  
experimental group. 
 
             The above fig 4.6.3 shows that in the experimental group, the teachers who were 
unmarried had statistically significant association with mean differed risk perception 
score regarding prevention of CVD art p<0.05 level. The other demographic variables 
had not shown any statistical significance with mean differed readiness to change 
lifestyle behaviour in the experimental group. 
 
 
 
 
 
 
 
0
5
10
15
20
25
30
35
40
45
Married Unmarried
41.5 
34.26 
44 
40.71 
2.5 
6.44 
M
ea
n 
Sc
or
es
 
Marital Status 
Pretest
Post Test
Mean Diff.
69 
 
 
 
N = 60 
 
Fig 4.6.4: Association of family history of CVD with mean differed readiness to 
change behaviour score regarding prevention of CVD among teachers in the 
experimental group 
 
        The above fig 4.6.4 shows that in the experimental group, the teachers with family 
history of CVD had statistically significant association with mean differed readiness to 
change lifestyle behaviour score regarding prevention of CVD at p<0.05 level whereas 
the other demographic variables had no shown any statistically significant association. 
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DISCUSSION 
 
 
 This chapter discusses the findings of the study, based on the objectives. The 
current study was undertaken to assess the effectiveness of multi-factorial intervention 
package on knowledge, risk perception and readiness to change lifestyle behaviour 
regarding prevention of cardiovascular disease among teachers, at selected schools, 
Chennai. 
 
5.1 The findings of the background variables of the teachers in the experimental 
and control group 
             The analysis findings of the tables 4.1.1 to 4.1.6 shows the frequency and 
percentage distribution of demographic variables of the teachers in the experimental and 
control group.  
 
 In the experimental group, 22(36.67%) were in the age group of 36 - 45 and 46 ± 
55 years, 35(58.33%) were females, 39(65%) were post graduates, 56(93.33%) were 
married, 36(60%) belonged to a nuclear family and 26(43.33%) had a family monthly 
income of Rs.20,000 - 30,000, 40(66.67%) were Hindus, 40 (66.67%) had no family 
history of CVD and 10(50%) of those who had family history of CVD, the nature of 
relationship was paternal, 47(78.33%) had no history of preeclampsia, 32 (53.33%) had 
no history of diabetes mellitus, 17(60.71%) had history of DM < 1 year, 28(100%) with 
history of DM are on regular treatment, 54(90%) had no history of any co-morbid illness 
and 5(83.33%) were on eltroxin, 42(70%) had BMI of more than 24 kg/m2, 47(78.33%) 
had the habit of eating junk or fried foods, 42(89.36) consumed junk or fried foods thrice 
or more in a week, 51(85%) had no habit of doing exercise and 7(77.78%) had the 
frequency of doing exercise every day. 
  
In the control group, 22(36.67%) were in the age group of 46 ± 55 years, 
37(61.67%) were females, 39(65%) were post graduates, 53(88.33%) were married, 
40(66.67%) belonged to a nuclear family and 23(38.33%) had a family monthly income 
of Rs.20,000 - 30,000, 38(63.33%) were Christians, 38 (63.33%) had no family history 
of CVD and 11(50%) of those who had family history of CVD, the nature of relationship 
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was paternal, 48(80%) had no history of preeclampsia, 30 (50%) had history of diabetes 
mellitus, 17(56.67%) had history of DM < 1 year, 30(100%) with history of DM are on 
regular treatment, 51(85%) had no history of any co-morbid illness and 6(66.67%) were 
on eltroxin, 42(70%) had BMI of more than 24 kg/m2, 48(80%) had the habit of eating 
junk or fried foods, 43(89.58%) consumed junk or fried foods thrice or more in a week, 
50(83.33%) had no habit of doing exercise and 8(80%) had the frequency of doing 
exercise every day. 
 
         The above data was consistent with the study conducted by Mohammad Hasan 
Lotfi et al (2009) on a hospital based case-control study to investigate the role of social 
related risk factors on CAD in an urban area of East Delhi. The tools of enquiry were a 
questionnaire, physical examination and laboratory tests. Findings revealed majority of 
the males had college education, higher monthly income, semi or full professional 
occupations and majority of females were literate, employed and belonging to families 
with income levels of more than RS.8000. In addition, belonging to religion other than 
Hindus was another significant variable that was accounted for as risk for getting CAD.  
 
         Syed Esam Mahmood et al (2012) conducted a cross-sectional survey among 
adults aged 18 years (N = 373) to assess socio-demographic risk factors of CVD in 
rural Lucknow. Stratified random sampling was used. Prevalence rates of tobacco use, 
alcohol consumption, physical inactivity, low vegetable and fruit consumption, increased 
BMI and raised BP were determined. Findings revealed high prevalence of CV risk 
factors. The study concluded that this information is useful for designing community 
based interventions to reduce risk factors in the population. 
 
5.2 The first objective of the study was to assess the existing level of risk for 
developing Cardiovascular Disease (CVD). 
 The assessment of level of risk for developing CVD among teachers was assessed 
using modified Framingham risk assessment tool.  
 
 Findings revealed that, in experimental group, 35(58.33%) had low risk, 20 
(33.33%) had moderate risk and 5(8.33%) had high risk of developing CVD. In control 
group, 35(58.33%) had low risk, 20 (33.33%) had moderate risk and 5(8.33%) had high 
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risk of developing CVD. The teachers who had high risk were referred to the nearest 
tertiary care hospital. 
  
           The above data was consistent with the study conducted by Hepsi Rachel 
Charles (2014) on assessment of CV risk factors among 169 people attending cardiac 
exhibition at selected hospital, Salem by using non probability convenience sampling 
technique. Health related data was collected. Findings were 71.59% were at mild risk, 
23.07% at moderate risk and 5.32% at severe risk for developing CVD. The results 
showed that demographic variables like age, educational status, nature of job and 
monthly income and health related variables like BP and family history (FH) of heart 
diseases and BMI had significant association with CV factors. Hence research hypothesis 
was retained at p<0.05 level.       
 
            Nahla Khamis Ibrahim et al (2014) conducted a cross-sectional study to 
estimate the prevalence of risk factors of CHD among 214 medical students selected 
using multistage stratified random sample method at King Abdulaziz University, Jeddah. 
Data was collected through an interviewing questionnaire, measurements and laboratory 
investigations. The commonest risk factors were daily intake of high fat diet (73.4%), 
physical inactivity (57.9%), obesity (31.2%), and smoking (2.8%). Framingham Risk 
Score revealed that CHD risk percent in thirty-years among all students was 10.7%, 
2.3% and 0.5% for mild, moderate and severe risk, respectively. The study concluded 
that programs to raise awareness should be initiated. 
 
5.3 The second objective was to assess the pretest and post test level of knowledge, 
risk perception and readiness to change lifestyle behaviour regarding prevention of 
CVD among teachers in the experimental and control group 
The analysis of pre test level of knowledge of CVD risk factors in the 
experimental group showed that majority of teachers 48(80%) had inadequate level of 
knowledge and 12 (20%) had moderately adequate level of knowledge on the prevention 
of CVD. The post test level of knowledge revealed an improvement with 30(50%) 
showing adequate level of knowledge and 30(50%) with moderately adequate level of 
knowledge. 
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The analysis of pre-test level of knowledge regarding CVD risk factors in the 
control group revealed that 52 (86.67%) had inadequate level of knowledge, 8 (13.33%) 
had moderately adequate level of knowledge in the pre test. It was noted that in the post 
test level of knowledge, 51(85%) had inadequate level of knowledge and 9(15%) had 
moderately adequate level of knowledge regarding CVD risk factors. 
 
The analysis of pre test level of risk perception in the experimental group 
revealed that 52(86.67%) had moderately adequate level of risk perception and 
7(11.66%) had adequate level of risk perception. With regard to the post test score, 
49(81.67%) had adequate level of risk perception and 11(18.33) had moderately 
adequate level of risk perception. 
 
The analysis of pre test level of risk perception in the control group revealed that 
45(75%) had moderately adequate level of risk perception and 9(15%) had adequate 
level of risk perception. With regard to the post test level score, 49(81.67%) had 
moderately adequate level of risk perception and 5(8.33) had adequate level of risk 
perception. 
 
              The analysis of the pre test level of readiness to change lifestyle behaviour in 
the experimental group showed that 31(51.67%) had moderately adequate level of 
readiness to change lifestyle behaviour. With regard to the post test score 48(80%) had 
adequate level of readiness to change lifestyle behaviour. 
 
            The analysis of pre test level of readiness to change lifestyle behaviour in the 
control group revealed that 47(78.33%) had moderately adequate level of readiness to 
change lifestyle behaviour. With regard to the post test score 55(91.67%) had moderately 
adequate level of readiness to change lifestyle behaviour. 
 
          The above findings were consistent with study conducted by Patricia Cioe A 
(2012), a prospective observational cohort; cross-sectional design to describe CV risk 
factor knowledge and risk perception in 130 HIV infected adults by convenient sampling 
from 2 hospital-based HIV clinics in Massachusetts by direct interview. Findings 
revealed that HIV-infected adults are at increased risk for CVD. Despite having a fair 
level of risk factor knowledge, knowledge did not influence risk perception for CVD. 
74 
 
 
 
The study concluded that further research to improve risk perception is necessary and to 
develop innovative interventions that reduce CVD risk is needed for this population. 
 
            Omar Saeed et al (2009) conducted a hospital-based, cross sectional study to 
assess the prevalence of Coronary Atherosclerotic Heart Disease (CASHD) at All India 
Institute of Medical Sciences, New Delhi among 217parcticipants  recruited from patient 
waiting areas in the emergency room provided with standardized questionnaires to assess 
knowledge of modifiable risk factors. Findings revealed 41% had a good level of 
knowledge. It was concluded that educational interventions can be effectively targeted 
and implemented as primary and secondary prevention strategies to reduce the burden of 
CASHD in India. 
 
5.4 The third objective of the study was to assess the effectiveness of multifactorial 
intervention package on the knowledge, risk perception and readiness to change 
lifestyle behaviour regarding prevention of CVD among teachers in experimental 
and control group. 
          The analysis shows that the post test mean score of knowledge was 15.50 with 
S.D 1.62 in the experimental group and in control group was 8.51 with S.D of 2.29. The 
FDOFXODWHGXQSDLUHG µW¶YDOXHZDs 19.428 was statistically significant  at p<0.001 level. 
This clearly shows that the multifactorial intervention package administered to the 
teachers in the experimental group had significant improvement in the level of 
knowledge regarding CVD risk factors in the post test than the teachers in the control 
group. 
 
The comparison of post test mean scores of risk perception was 33.18 with S.D of 
3.05 in the experimental group and 25.41 with S.D 3.78 in control group. The calculated 
XQSDLUHG µW¶ YDOXH  was statistically significant at p<0.001 level. This clearly 
shows that the multifactorial intervention package administered to the teachers in the 
experimental group had significant change in the level of risk perception in the post test 
than the teachers in the control group. 
 
The analysis of findings revealed a post test mean score of readiness to change 
lifestyle behaviour in experimental group was 40.93 with S.D 4.02 in the experimental 
group and 29.13 with S.D of 3.10 in the control group7KHFDOFXODWHGXQSDLUHGµW¶YDOXH
75 
 
 
 
of t = 17.980 showed high statistical significance at p <0.001 level. This clearly shows 
that the multi-factorial intervention package administered to the teachers in the 
experimental group had significant improvement in the level of readiness to change 
lifestyle behaviour in the post test than the teachers in the control group. 
  
The above data were consistent with the study conducted by Rosediani 
Muhamad, Ranimah Yahya, Harmy Mohamed Yusoff (2012) conducted a cross 
sectional study to determine the level of KAP on CVD among 448 women (25-65 years) 
from 7 out of 14 clinics selected via systematic random sampling  by 1:2 ratio based on 
clinic attendance lists. A validated KAP questionnaire was given to be completed within 
15 minutes. Findings revealed KAP score were 55.6%, 55.1 % and 51.1% respectively. 
The study concluded a structured educational programme and utilization of available 
CVD guidelines should be reinforced as a better preventive strategy to overcome this 
problem. 
 
         Pichayapinayo P et al (2012) conducted a quasi-experimental study to investigate 
effect of a personal health booklet on knowledge, self efficacy and health behaviours 
among 204 thai population at risk for CVD in a primary care unit who were selected by 
random sampling method. The knowledge score was significantly decreased although 
self efficacy was increased over a period of time in the experimental group. However 
except of the fig of sweet / cookies consumption, the mean score of healthy behaviours 
were not improved in experimental group when compared to control group.  
 
By integrating :LHGHQEDFK¶V +HOping Art of Clinical Nursing Theory and 
-:.HQQ\¶V2SHQ6\VWHP0RGHOWKHLQYHVWLJDWRUZDVDEOHWRLQFRUSRUDWHPRUHFRQFHSWV
in the study, this helped in accomplishing of the study in an organized manner. The input 
by the investigator is the identifying the need for help, using assessment tools. The 
throughput is the ministering the need for help, following which, the need for help is 
validated as the output. The positive outputs of acquiring adequate knowledge, 
favourable self care behaviour and adequate skill was enhanced and negative outputs 
such as inadequate knowledge, unfavourable self care behaviour and inadequate skill 
were reinforced by the investigator. 
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Hence, the Null Hypothesis NH1 stated earlier that ³WKHUHLVQRVLJQLILFDQWHIIHFW
of Multi-factorial Intervention package on the level of knowledge, risk perception 
and readiness to change lifestyle behaviour regarding the prevention of CVD was 
rejected for the experimental group and accepted for the control group´ 
 
5.6 The fifth objective was to correlate the post test level of knowledge, risk 
perception and readiness to change lifestyle behaviour regarding prevention of 
CVD among teachers in the experimental and control group 
 The correlation between the experimental group  post test mean knowledge score 
of 15.50 and S.D 1.62 with  the mean level of risk perception score 33.18 with S.D 3.05 
revealed the calculated .DUO 3HDUVRQ µU¶ YDOXH RI  310 which showed low statistical 
significance at p<0.05 level. This showed that there was a positive correlation between 
the level of knowledge and risk perception in the experimental group. 
 
 The post test knowledge score of 15.50 and S.D 1.62 when tested for correlation 
with the post test mean score of readiness to change lifestyle behaviour 40.93 and S.D 
4.02, UHYHDOHG WKH .DUO 3HDUVRQ¶V FRUUHODWLRQ YDOXH RI µU¶   , which showed a 
positive correlation between knowledge and risk perception and low statistical 
significance at p<0.05 level. This emphasizes that knowledge on CVD risk factors is 
essential for improvement in level of readiness to change lifestyle behaviour. 
 
Analysis of the post-test mean level of risk perception score of 33.18 and S.D 
3.05 in the experimental group with post test mean score of readiness to change lifestyle 
behaviour 40.93 and S.D 4.02 VKRZHG WKH .DUO 3HDUVRQ¶V FRUUHODWLRQ YDOXH RI µU¶  
0.270, which revealed a positive correlation between risk perception and readiness to 
change lifestyle behaviour and also showed low statistical significance at p<0.05 level. 
This clearly indicates that when the risk perception increases, the readiness to change 
lifestyle behaviour increases. 
 
Thus the Null Hypothesis NH2 that was stated before ³WKHUH LV QR VLJQLILFDQW
relationship between the post-test level of knowledge, risk perception and readiness 
to change lifestyle behaviour was rejected for the experimental group and accepted 
for the control group´ 
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5.7 The sixth objective was to associate the selected demographic variables with 
mean differed level of knowledge, risk perception and readiness to change lifestyle 
behaviour regarding prevention of CVD among teachers in the experimental and 
control group. 
The analysis of findings to associate the demographic variables such as age, 
gender, educational qualification, marital status, type of family, family monthly income, 
religion, family history of CVD and nature of relationship, personal history of 
preeclampsia, personal history of diabetes mellitus, chronicity of the disease, type of 
treatment, any other co-morbid illness and medications, BMI, habit of consumption of 
junk or fried foods and its frequency, habit of doing exercise and its frequency was done 
using ANOVA. 
 
 The demographic variable like frequency of consumption of junk foods showed 
moderately statistically significant association with mean improvement score of 
knowledge at p<0.01 level, among teachers and other demographic variables did not 
show statistically significant association with mean improvement score of knowledge 
regarding prevention of CVD among teachers. 
 
             The demographic variable religion showed low statistically significant 
association with mean improvement score of risk perception at p<0.05 level, among 
teachers and other demographic variables did not show statistically significant 
association with mean improvement score of risk perception regarding prevention of 
CVD among teachers. 
 
             The demographic variable marital status and family history of CVD showed low 
statistically significant association with mean improvement score of readiness to change 
lifestyle behaviour at p<0.05 level, among teachers and other demographic variables did 
not show statistically significant association with mean improvement score of readiness 
to change lifestyle behaviour regarding prevention of CVD among teachers. 
 
         The above data is consistent with the study conducted by Ananya Tina 
Banerjee, Patricia Strachan H, Michael Boyle H, Sonia Anand S, Mark Oremus 
(2014), a qualitative study to explain findings of Canadian Community Health Survey 
(CCHS) 4.1 data showing older persons who attend religious services more than once a 
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week, compared to persons who do not attend at all, have lower prevalence of CHD and 
high BP. 12 semi-structured interviews with ordained pastors and 3 focus groups with 
older parishioners from churches were conducted. All participants claimed that religious 
service attendance (RSA) enhances mental health, provides social support and activities 
and promotes healthy lifestyle behaviours that lower CHD risk, thereby explaining the 
inverse association between RSA and the prevalence of adverse health outcomes found 
in the CCHS 4.1 data.   
          
Claassen L, Henneman L, Kindt I, Marteau T M, Timmermans D R (2010) 
carried out a cross sectional questionnaire study to assess perceived risk and 
representations of CVD and preventive behaviour of people diagnosed with Familial 
Hypercholesterolemia by DNA testing (N = 81) in Amsterdam, Netherlands. Findings 
revealed participants perceived their own CVD risk as being relatively low. FH of CVD 
was associated with both risk perception and the adoption of a healthy lifestyle. The 
study concluded that health professionals should be aware that people may underestimate 
CVD risk, and should stress how behaviour change can reduce risk. 
 
          Kozo Tanno et al (2013) conducted a 5-year prospective cohort study to assess 
the association of marital status with mortality in 1064 (30 years or older) haemodialysis 
patients in Northern Japan. Marital status was classi¿HG LQWR groups: married, single 
and divorced/widowed. Results showed single and divorced/widowed patients had higher 
risks than married patients for mortality from mortality from CVD. The study concluded 
WKDWVLQJOHVWDWXVLVDVLJQL¿Fant predictor for CVD mortality and that divorced/widowed 
VWDWXVLVDVLJQL¿FDQWSUHGLFWRUIRU&9'PRUWDOLW\LQKDHPRGLDO\VLVSDWLHQWV 
 
Hence the NH3 stated before that ³WKere is no significant association of selected 
demographic variables with the mean differed level of knowledge, risk perception 
and readiness to change lifestyle behaviour regarding prevention of CVD in the 
experimental and control group´was rejected for the selected demographic variables 
such as frequency of consumption of junk foods with mean differed level of knowledge, 
religion with mean differed level of risk perception, marital status and family history of 
CVD with mean differed level of readiness to change lifestyle behaviour and accepted 
for all other demographic variables in the experimental group and accepted for the 
control group.  
  
CHAPTER 6 
SUMMARY, CONCLUSION, 
IMPLICATIONS, 
RECOMMENDATIONS AND 
LIMITATIONS 
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SUMMARY, CONCLUSION, IMPLICATIONS, RECOMMENDATIONS  
AND LIMITATIONS 
 
 
6.1 SUMMARY 
             Cardiovascular disease (CVD) is a collective term for diseases of the heart and 
blood vessels. Many of these diseases are called "lifestyle diseases" because they 
develop over time and are related to a person's exercise habits, diet, whether they smoke, 
and other lifestyle choices a person makes. CVD is a major cause of disability and 
premature death throughout the world. Acute coronary events (heart attacks) and 
cerebrovascular events (strokes) frequently occur suddenly, and are often fatal before 
medical care can be given. Risk factor modification can reduce clinical events and 
premature death in people with established cardiovascular disease as well as in those 
who are at high cardiovascular risk due to one or more risk factors.  
 
            It is estimated that 90% of CVD is preventable. Prevention of atherosclerosis is 
by decreasing risk factors through: healthy eating, exercise, avoidance of tobacco smoke 
and limiting alcohol intake. 
 
 The purpose of the study was to create awareness among the teachers who are at 
risk of developing CVD, since it poses a global challenge in the 21st century.  
 
The objectives of the study were 
1. To assess the existing level of risk for developing CVD. 
2. To assess the pretest & post test level of knowledge, risk perception and 
readiness to change lifestyle behaviour regarding prevention of CVD among the 
experimental & control group. 
3. To determine the effectiveness of MIP on level of knowledge, risk perception 
and readiness to change lifestyle behaviour among teachers at risk for CVD in 
experimental and control group 
4. To correlate the post test level of knowledge, risk perception score and readiness 
to change lifestyle behaviour among experimental and control group.  
5. To associate the selected demographic variables with mean differed knowledge 
score, risk perception score with readiness to change lifestyle behaviour score 
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among teachers regarding prevention of CVD in the experimental and control 
group. 
 
The study was based on the assumptions that, 
1. Teachers may have some level of knowledge, risk perception and readiness to 
change lifestyle behaviour regarding prevention of CVD. 
2. Multifactorial intervention package may enhance their level of knowledge, risk 
perception and also influence the readiness to change lifestyle behaviour 
regarding prevention of CVD. 
 
The null hypotheses formulated were, 
NH1:  There is no significant effect of Multifactorial intervention package on the level of 
knowledge, risk perception and readiness to change lifestyle behaviour in the 
experimental and control group at p<0.05 level.    
NH2: There is no significant relationship between the post test level of knowledge, risk 
perception and readiness to change lifestyle behaviour score among experimental 
& control group at p< 0.05 level.  
NH3: There is no significant association between selected demographic variables with 
the mean differed knowledge score, risk perception score and readiness to change 
lifestyle behaviour score regarding prevention of CVD in the experimental & 
control group at p <0.05 level.  
 
 The study was strongly rooted on the review of literature, professional experience 
and expert guidance from the field of Medical-Surgical Nursing. It also provided a 
platform to integrate theories into a conceptual framework aiding to design the 
methodology and in developing the tool for data collection. 
 
 ,QRUGHUWRSURYLGHDELUG¶VH\HYLHZUHJDUGLQJWKHUHODWLRQRIYDULRXVDVSHFWVRI
the study, the investigator had adopted and integrated a framework based on 
:LHGHQEDFK¶VKHOSLQJDUWRIFOLQLFDOQXUVLQJWKHRU\and J.W. .HQQ\¶VRSHQV\VWHP
model. 
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The researcher adopted a quasi experimental, non equivalent pre test and post test 
study design to assess the effectiveness of Multifactorial Intervention Package on 
knowledge, risk perception and readiness to change lifestyle behaviour regarding 
prevention of CVD among teachers, at selected schools, Chennai. Purposive sampling 
technique was used to select 120 samples. 
 
 The tool constructed had 2 parts.  Firstly Data collection tool, which consisted of 
5 parts. Part I consisted of modified Framingham risk assessment tool, which contained 
12 questions (yes/no type). Part II consisted of, structured questionnaire to assess the 
demographic and clinical data. Part III consisted of structured self administered 
questionnaire to assess the knowledge level of teachers regarding CVD risk factors 
consisting of 20 questions. Part IV consisted of 4 point likert risk perception scale to 
assess the risk perception. This consists of 10 items positively and negatively worded 
scoring from 1-4. Part V consisted of 5 point likert readiness to change lifestyle 
behaviour scale to assess readiness to change lifestyle behaviour. It consisted of 10 
positively worded statements with scoring from 1-5.  
 
          Secondly, the interventional tool prepared by the investigator is Multi-factorial 
Intervention package including : Information transfer in form of lecture cum discussion 
on definition of selected cardiovascular diseases (Hypertension, Heart failure, Coronary 
Artery Disease, Myocardial Infarction, Peripheral Vascular Disease) causes, risk factors, 
manifestations, possible complications and preventive measures with the aid of a power 
point presentation, Video show on ³+HDUW+HDOWK\([HUFLVHV´H[HUFLVHVZKLFKVKRZVWKH
warm up exercises, stretches and cardio work out exercises and reinforcement on 
prevention of CVD through a booklet which contains information on definition, causes, 
risk factors, manifestations, possible complications and preventive measures. 
 
The content validity of the data collection tool was obtained from 1 cardiologist, 4 
Medical-Surgical Nursing experts and 1 Physiotherapist. The reliability of the tool was 
established by split half method for the modified Framingham risk assessment tool, test- 
retest method for knowledge questionnaire and split half method for 4 point likert risk 
perception scale and 5 point likert readiness to change lifestyle behaviour scale. The 
feasibility and practicability of the study was analysed by conducting a pilot study at 
Ebenezer Marcus Matriculation Higher Secondary School, Pudur, and Emmanuel 
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Methodist Matriculation Higher Secondary School, Pudur and the tool was found 
practicable to implement in the main study. 
 
         The data collection for the main study was done at the following schools: Sethu 
Bhaskara Matriculation Higher Secondary School, Pudur, Good Shepherd Matriculation 
Higher Secondary School, Pattabiram, Infant Matriculation School, Pattabiram, 
Immanuel Matriculation Higher Secondary School, Pattabiram and Ebenezer 
Matriculation Higher Secondary School, Korattur. Purposive sampling technique was 
used and the sample size was 120 teachers who fulfilled the sample selection criteria. 
Ethical considerations were adhered throughout the study. 
 
The data collected was analysed and interpreted based on the objectives and null 
hypotheses using descriptive and inferential statistics. The findings revealed that there 
was a significant improvement in the level of knowledge, risk perception and readiness 
to change lifestyle behaviour after being provided with the multi-factorial intervention 
package. 
 
The major findings of the study revealed that, 
The analysis regarding level of risk of developing CVD showed in experimental 
group, 35(58.33%) had low risk, 20 (33.33%) had moderate risk and 5(8.33%) had high 
risk whereas in the control group, 35(58.33%) had low risk, 20 (33.33%) had moderate 
risk and 5(8.33%) had high risk. 
 
The analysis of knowledge of CVD risk factors revealed that in the experimental 
group, in the pre test 48(80%) had inadequate knowledge regarding CVD risk factors 
whereas in the post test 30(50%) had adequate knowledge and moderately adequate 
knowledge respectively. In the control group, 52(86.67%) had inadequate knowledge in 
the pretest while in the post test 51(85%) had inadequate knowledge. 
  
The analysis of level of risk perception revealed in the experimental group, in the 
pre test majority 52(86.67%) had moderately adequate level of risk perception and in 
post test majority 49(81.67%) had adequate level of risk perception. Whereas in control 
group the pre test assessment showed that majority 45(75%) had moderately adequate 
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level of risk perception and the post test assessment revealed that majority had 
49(81.67%) had moderately adequate level of risk perception  
 
The analysis of readiness to change lifestyle behaviour revealed in the 
experimental group, in the pre test 31(51.67%) had moderately adequate readiness to 
change lifestyle behaviour whereas in the post test majority 48(80%) had adequate 
readiness to change lifestyle behaviour regarding prevention of CVD. In the control 
group, 47(78.33%) had moderately adequate readiness to change lifestyle behaviour in 
the pre test whereas in the post test, 55(91.67%) had moderately adequate readiness to 
change lifestyle behaviour regarding prevention of CVD. 
 
The analysis of findings to assess the effectiveness of multifactorial intervention 
package among teachers were: In the experimental group, the post test mean score of 
knowledge was 15.50 with S.D 1.62 whereas in the control group, post test mean score 
RINQRZOHGJHZDVZLWK6'7KHFDOFXODWHGXQSDLUHGµW¶YDOXHRIW 
was found to be highly statistically significant at p<0.001 level. This clearly indicates 
that the multifactorial intervention package regarding prevention of cardiovascular 
disease administered to the teachers in the experimental group had impacted a significant 
improvement in their post test level of knowledge than the teachers in the control group. 
 
In the experimental group, the post test mean score of risk perception was 33.18 
with S.D 3.05 and the post test mean score of risk perception in the control group was 
ZLWK6'7KH FDOFXODWHGXQSDLUHG µW¶ YDOXH RI W   ZDV IRXQG WR EH
highly statistically significant at p<0.001 level.  
 
This clearly indicates that the multifactorial intervention package regarding 
prevention of cardiovascular disease administered to the teachers in the experimental 
group had significant improvement in their post test level of risk perception than the 
teachers in the control group. 
 
In the experimental group, the post test mean score of readiness to change 
lifestyle behaviour was 40.93 with S.D 4.02 and the post test mean score of readiness to 
change lifestyle behaviour in the control group was 29.13 with S.D 3.10. The calculated 
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XQSDLUHGµW¶YDOXHRIW ZDVIRXQGWREHKLJKO\VWDWLVWLFDOO\VLJQLILFDQWDWS
level.  
 
This clearly indicates that the multifactorial intervention package regarding 
prevention of cardiovascular disease administered to the teachers in the experimental 
group had significant improvement in their post test level of readiness to change lifestyle 
behaviour than the teachers in the control group. 
 
The correlation between knowledge, risk perception and readiness to change 
lifestyle behaviour in the experimental group, gave a post test mean level of knowledge 
as 15.50 and S.D 1.62, post test mean level of risk perception as 33.18 with S.D 3.05 and 
the mean level of readiness to change self-care behaviour was 40.93 with S.D of 4.02. 
7KHFDOFXODWHG.DUO3HDUVRQ¶VFRUUHODWLRQRIU U DQGU VKRZHG
low statistical significance at p<0.05 level. This clearly indicates that when the level of 
knowledge increases, the level of risk perception and readiness to change lifestyle 
behaviour also increases. 
 
 In the control group, the post test mean level of knowledge was 8.51 with S.D 
2.29, the post test mean level of risk perception was 25.41 with S.D 3.78 and the post test 
mean score of readiness to change lifestyle behaviour was 29.13 with S.D 3.10. When 
computed, the correlation between knowledge, risk perception and readiness to change 
lifestyle behaviour revealed a positive and negative correlation and the calculated Karl 
3HDUVRQ¶VFRUrelation value of r = 0.145, r = -0.107 and r = 0.157. This emphasizes that 
knowledge on prevention of CVD is essential for improvement in level of risk perception 
and readiness to change lifestyle behaviour. 
 
.        A moderately significant level of association (p<0.05 level) was identified between 
the demographic variables frequency of consumption of junk foods and level of 
knowledge, religion and risk perception and marital status and family history of 
cardiovascular disease with readiness to change lifestyle behaviour in the experimental 
group. 
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6.2 CONCLUSION 
The current study assessed the effectiveness of multifactorial intervention 
package on knowledge, risk perception and readiness to change lifestyle behaviour 
regarding prevention of cardiovascular disease among teachers, at selected schools, 
Chennai. 
 
            The study revealed that there was a significant improvement in the level of 
knowledge, risk perception and readiness to change lifestyle behaviour regarding 
prevention of CVD following the administration of MIP between experimental group 
when compare to the control group, thereby proving the effectiveness of MIP. 
 
6.3 IMPLICATIONS 
 The investigator has drawn the following implications from the study in the field 
of nursing practice, nursing education, nursing administration and nursing research. 
 
6.3.1 Nursing Practice 
Nurses play a vital role in educating the teachers and to improve their knowledge, 
risk perception and readiness to change lifestyle in relation to prevention of CVD. 
 
Nurses have a professional responsibility in educating teachers that encompass 
teaching, counselling and clinical roles. This can be facilitated by motivating the nurses 
to: 
x Utilize the findings of the study to plan regular periodic health screenings and 
education sessions in hospitals and community health centers regarding CVD and 
its prevention because knowledge regarding prevention aids in change in risk 
perception and readiness to change lifestyle behaviour. 
x Implement mass educational programme on awareness of CVD using multi-
factorial intervention package. Teach the public to engage in health promotion 
and health check up to prevent complications 
x $VVHVV WKH FOLHQW¶V UHDGLQHVs to change lifestyle behavior and correct and 
reinforce healthy behavior and lifestyle as appropriate. 
x Demonstration of heart healthy exercises and skill development in performing 
them. 
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6.3.2 Nursing Education 
x The results of the study can be oriented and issued to the staff, students and 
public to update their knowledge. 
x The nurse educator should be competent enough to train her students to assess the 
existing risk factors of CVD and administer preventive measures 
x The nurse must educate the client and significant others on the prevention of 
CVD, as to bring about a desirable change in lifestyle behavior. 
x Incorporate the findings of the study to plan teaching awareness programmes for 
school teachers and general public yearly once. 
x Using the booklet as a model other innovative methods of A.V aids can be 
prepared to educate the clients. 
 
6.3.3 Nursing Administration 
x Nurses are in prime position to make use of many opportunities to encourage and 
influence patients and the public to be involved in their own health and make use 
of the screening programmes available. 
x Nurse administrator can recommend the Chief Educational Officer to organize 
awareness programmes regarding prevention of CVD among teachers 
x Nurse administrator appointed in hospitals can have their extended role in 
counseling the patients attending cardiac and diabetic OPDs  
x Nurse administrators can plan and implement a protocol for nurses to aid in 
enhancing the knowledge in prevention of CVD among at risk clients as a part of 
routine hospital care. 
x Nurse administrators can plan for awareness programmes and reach-out to a 
larger group of population. 
 
6.3.4 Nursing Research 
x Dissemination of findings of the study through conferences, seminars and by 
publishing in journals and websites. 
x Expand the research in studying a larger population. 
x Encourage the staff nurses to implement the research findings in daily care of at 
risk clients  
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6.4 RECOMMENDATIONS 
x The nurse investigator encourages the use of booklet by teachers in the selected 
hospitals 
x Similar study in a larger population. 
x Awareness programmes on CVD could be conducted at community level. 
x Importance of smoking cessation should be enforced among smokers with at-risk 
conditions and otherwise. 
x OPDs should be equipped with booklets for creating awareness among general 
population. 
x Nursing assessment chart used in study can be adapted to assess the level of risk 
for CVD. 
x The Investigator recommends the multi-factorial intervention package as an ideal 
tool to be followed in the hospitals, industries and community. 
x The investigator insists the students of Omayal Achi College of Nursing to utilize 
the Multi-factorial Intervention Package in Omayal Achi Community Health 
Centre, Sir Ivan Stedeford Hospital and other affiliated hospitals of Omayal Achi 
College of Nursing. 
x The Investigator recommends the teachers to communicate the gained 
information to the younger generation (school students) about preventive aspects 
of CVD 
x The investigator can motivate the teachers to approach students for health 
education regarding CVD in various settings. 
x A similar study can be carried out in hospital setting specially in diabetic OPDs 
and among relatives of patients with CVD 
x A comparative study on knowledge, risk perception and readiness to change 
lifestyle behaviour regarding prevention of CVD among teachers between 
government and private schools 
x A similar study can be carried out to college and school students, industries and 
information technology companies 
 
6.5 LIMITATIONS 
x Investigator found difficulty in getting setting permission 
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6.6 PLAN FOR RESEARCH DISSEMINATION 
 The research findings will be disseminated through podium presentations both in 
National and International Conferences and published in journals. 
 
6.7 PLAN FOR RESEARCH UTILIZATION 
The research findings will be incorporated in schools, colleges, work-sites, 
hospitals and health centres. 
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From  
Ms. Sharon Grace Joseph  
M.sc (N) I year, 
Omayal Achi College of Nursing,  
Puzhal, Chennai. 
 
To 
Respected Madam, 
Sub: Requisition for expert opinion for content validity.  
 I am Ms.Sharon Grace Joseph doing my M.Sc Nursing I year specializing in 
Medical-Surgical nursing at Omayal Achi College of Nursing, under the guidance of     
Dr.Mrs.S.Kanchana, Research Director, ICCR, and specialty guidance of Assistant 
Professor. Mrs.Sasikala.S, Medical-Surgical Nursing Department. As a part of my 
research project to be submitted to the Tamil Nadu Dr. M.G.R. Medical University and 
in partial fulfillment of the University requirement for the award of M.sc Nursing degree, 
I am conducting ³$ TXDVL H[SHULPHQWDO VWXG\ WR DVVHVV WKH HIIHFWLveness of multi-
factorial intervention package on knowledge, risk perception and readiness to 
change lifestyle behaviour regarding prevention of cardiovascular disease among 
teachers, at selected schools, Chennai.´ I have enclosed my data collection and 
intervention tool for your expert guidance and validation. Kindly do the needful. 
                                                                             
 Thanking you, 
                                                                                                         Yours faithfully, 
                                                                                                   Ms. Sharon Grace Joseph   
Enclosure: 
1. Research proposal 
2. Data collection tool 
3. Intervention tool  
4. Content validity form  
5. Certificate for content validity  
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LIST OF EXPERTS FOR CONTENT VALIDITY 
 
 
MEDICAL EXPERT 
1. Dr. P. Mahesh Babu, M.D, D.N.B ( Cardio )                                  
Consultant Cardiologist, 
      Vijaya Heart Foundation, 
Vadapalani, Chennai ± 600 026, Tamil Nadu. 
 
MEDICAL SURGICAL NURSING EXPERTS 
 
2. Mrs. Aswathi, M.Sc (N), 
Principal, 
      St. Thomas College of Nursing, 
Changanacherry,  
Kerala. 
 
3. Mrs. Hema Suresh, M.Sc (N), 
Principal, 
Dr.M.G.R. Educational and Research Institute University, 
Chennai. 
 
4. Mrs. Uma Raghu, MSc (N), 
Professor,  
Medical Surgical Nursing Department,  
M.A. Chidambaram College of Nursing,  
Chennai. 
 
5. Mrs. Uma.P, 
Associate Professor, 
Medical Surgical Nursing Department,  
Vignesh Nursing College, 
Thiruvannamalai, Chennai.  
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PHYSIOTHERAPIST: 
 
 
6. Dr. Juliet Jose, MPT, MIAP 
Consultant Physiotherapist, 
Choolaimedu, 
Chennai. 
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APPENDIX ± F  
 
INFORMED CONSENT REQUISITION FORM 
 
Good morning, 
              I, Ms.Sharon Grace Joseph, M.Sc (Nursing) student from Omayal Achi 
&ROOHJH RI 1XUVLQJ 3X]KDO &KHQQDL FRQGXFWLQJ ³A quasi experimental study to 
assess the effectiveness of multi-factorial intervention package on knowledge, risk 
perception and readiness to change lifestyle behaviour regarding prevention of 
cardiovascular disease among teachers, at selected schools, Chennai.´ DV D SDUWLDO
fulfillment of the requirement for the degree of M.Sc. Nursing under the Tamil Nadu 
Dr.M.G.R. Medical University. 
 
            I assure you that information provided by you will be kept confidential. Hence I 
request you to kindly cooperate with me and participate in this study by giving your 
frank and honest responses to the questions being asked. 
 
                                                     Thank you 
                                                                                                Signature of the investigator 
                                                                                                   Ms.Sharon Grace Joseph 
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INFORMED WRITTEN CONSENT FORM 
 
 I understand that I am being asked to participate in a research study conducted by 
Ms.Sharon Grace Joseph, M.Sc. (N) student of Omayal Achi College of Nursing. This 
UHVHDUFK VWXG\ZLOO DVVHVV WKH ³effectiveness of multi-factorial intervention package 
on knowledge, risk perception and readiness to change lifestyle behaviour 
regarding prevention of cardiovascular disease among teachers ´ If I agree to 
participate in the study, I will be given the intervention (a teaching, video show and a 
booklet). I understand that there are no risks associated with this study. 
 
           I understand that my knowledge, risk perception and readiness to change lifestyle 
behaviour with regard to prevention of CVD will be assessed.  I realize that the 
knowledge gained from this study may help either me or other people in the future. I 
realize that my participation in this study is entirely voluntary, and I may withdraw from 
the study at any time I wish. If I decide to discontinue my participation in this study, I 
will continue to be treated in the usual and customary fashion.  
 
          I understand that all my study data will be kept confidential. However, this 
information may be used in nursing publication or presentations.  If I need to, I can 
contact Ms.Sharon Grace Joseph, M.Sc. (N) II year student of Omayal Achi College of 
Nursing, No-45 Ambattur road, Puzhal, Chennai any time during the study.  
 
           The study has been explained to me by the researcher. I have read and understood 
this consent form, all of my questions have been answered, and I agree to participate in 
the  study. I understand that I will be given a copy of this signed consent form. 
 
------------------------------     -----------        
Signature of Participant               Date: 
 
-----------------------------     ------------ 
Signature of Investigator     Date: 
 
 
 
xx 
 
APPENDIX ± G 
DATA COLLECTION TOOLS 
TOOL I: MODIFIED FRAMINGHAM RISK ASSESSMENT TOOL 
S.No Question Yes No 
1. Do you have a family history of cardiovascular problems?   
2. Are you a diabetic?   
3.  Are you diagnosed to have high blood cholesterol?   
4. Did you have a history of preeclampsia during pregnancy?   
5. Is your BMI more than 24 kg/m²?   
6. Do you smoke?   
7. Do you drink alcohol?   
8. Do you take oral contraceptives?   
9. Do you eat junk/fried foods three times a week or more?   
10. Are you too busy to spare time for exercise?   
11. Have you attained menopause?   
12. Do you lead a stressful life?   
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TOOL II: BACKGROUND VARIABLES 
I. DEMOGRAPHIC VARIABLES 
1. Age in years  
a. 26-35  
b. 36-45  
c. 46-55  
d. > 55 
2. Gender  
a. Male 
b. Female 
3. Educational qualification  
a. Nursery trained  
b. Secondary trained 
c. Undergraduate  
d. Postgraduate  
e. Others  
4.  Marital status 
a. Single 
b. Married 
c. Separated 
d. Widowhood  
5. Type of family 
a. Nuclear family 
b. Joint family 
c. Extended family 
d. Others  
6. Family monthly income in Rs 
a. < 10,000 
b. 10,000 ± 20,000 
c. 21,000 ± 30,000 
d. >30,000 
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7. Religion  
a. Hindu 
b. Christian 
c. Muslim 
d. If others please specify - ____________ 
 
II. PERSONAL HISTORY 
8. Family history of  cardiovascular disease 
a. Yes  
b. No  
9. If yes, Nature of relationship with affected member 
a. Paternal  
b. Maternal  
c. Both  
d. Sibling  
10. If female, personal history of Preeclampsia 
a. Yes  
b. No  
11. Personal history of Diabetes mellitus 
a. Yes 
b. No  
12. If yes, chronicity of the disease 
a. <1 year 
b. 1-3 years 
c. 4-6 years 
d. > 6 years 
13. If yes, type of treatment 
a. Regular 
b. Irregular   
14. Any other comorbid illness ______________ 
 
15. Any medications ________________ 
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III. BIOPHYSICAL VARIABLES 
 
16. BMI 
a. <18 kg/m² 
b. 18-24 kg/m² 
c. >24 kg/m² 
 
IV. PERSONAL HABITS 
 
17. Habit of eating junk or fried foods 
a. Yes 
b. No 
18. If yes, frequency of consumption 
a. Once a week 
b. Twice a week 
c. Thrice or more in a week 
19. Habit of doing exercise 
a. Yes  
b. No 
20. If yes, frequency 
a. Everyday 
b. Once a week 
c. Twice a week 
d. Thrice in a week 
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TOOL III: STRUCTURED KNOWLEDGE QUESTIONNAIRE ON RISK 
FACTORS OF CARDIOVASCULAR DISEASE (CVD) 
 
1. Heart disease commonly occurs at  
a. Young age 
b. Birth 
c. Old age 
d. Any age 
 
2. The risk of developing heart disease in men and postmenopausal women is 
a. Low 
b. High   
c. Equal 
d. None 
 
3. Women are less likely to get heart disease due to hormones 
a. Oestrogen and progesterone 
b. Progesterone and thyroid stimulating hormone 
c. Oestrogen and oxytocin 
d. Prolactin and progesterone 
 
4. Men with the following habit have increased risk of heart disease, 
a. Cycling 
b. Smoking 
c. Oral contraceptives 
d. Walking  
 
5. The risk of heart disease in an individual with family history is 
a. None 
b. Low   
c. High   
d. Moderate  
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6. An individual is at high risk of developing CVD if he has 
A.  First degree male relative with CVD before age 55 
B. First degree female relative with CVD before age 65 
C. Second degree male relative with CVD  before age 55 
D. Second degree female relative with CVD before age 65 
a. B + C 
b. A + B 
c. C + D 
d. A + D 
e.  
7. Preeclampsia is a pregnancy disorder characterised by high blood pressure with 
a. Increased protein in the urine and high blood sugar 
b. Swelling of extremities and increased protein in the urine. 
c. Increased platelet count and high thyroxine 
d. Anaemia and vomiting 
 
8. Smoking increases risk of heart disease by 
a. 2-4 times  
b. 1-2 times 
c. 3-4 times 
d. 4-5 times 
 
9. Nicotine content in cigarettes  
a. Constricts arteries 
b. Strengthens arteries 
c. Relaxes arteries 
d. Smoothens arteries 
 
10. Good cholesterol in the blood is  
a. Low Density Lipoprotein (LDL) 
b. Very Low Density Lipoprotein (VLDL) 
c. High Density Lipoprotein (HDL) 
d. Triglycerides  
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11. The foods that increase Low Density Lipoprotein (LDL) level are 
a. Fresh fruits and vegetables 
b. Ragi, maize and dhal. 
c. Egg white 
d. Fried vegetables, sweets, pickles 
 
12. The foods that increase High Density Lipoprotein (HDL) level are 
a. Milk and milk products 
b. Fried vegetables, sweets, pickles 
c. Fresh fruits and vegetables  
d. Butter, ghee, vanaspathi 
 
13. Diabetes mellitus,( blood sugar  >200 mg/dl) will 
a. Weaken  blood vessels 
b. Strengthen blood vessels 
c. Weaken heart muscles 
d. Strengthen heart muscles 
 
14. Diabetes increases risk of heart disease by 
a. 3-4 times 
b. 2-4 times 
c. 4-5 times 
d. 1-2 times 
 
15. A regular master health checkup has to be done once 
a. A year 
b.  In 6 months 
c. A month 
d. In 3 months 
 
16. Obesity can raise level of 
a. Good cholesterol 
b. Bad cholesterol 
c. Hormones  
d. Vitamins  
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17. The physical activity that reduces risk of heart disease is  
a. Sleeping  
b. Eating  
c. Brisk walking 
d. Riding bike  
 
18. Chronic stress can lead to  
a. Congenital disease 
b. Hypertension 
c. Fever 
d. Tuberculosis  
 
19. Stress can be managed by  
a. Getting up late 
b. Meditation  
c. Binge eating 
d. Smoking  
 
20. Drinking too much alcohol can lead to 
a. High cholesterol level 
b. Low blood pressure 
c. Decreased calorie intake   
d. Low blood sugar  
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TOOL IV: 4 POINT LIKERT RISK PERCEPTION SCALE 
 
Instruction: Rate the following questions against the given scale. 
Sl. No. Questions 
Strongly 
Disagree 
Disagree Agree 
Strongly 
Agree 
1. There is a possibility that I will get heart 
disease in the next 10 years 
    
2. Having a family history of heart disease 
does not put one at risk for heart disease 
    
3. As I age, I will be at greater risk of 
developing heart disease 
    
4. A person who stops smoking and drinking 
alcohol will lower their risk of heart 
disease 
    
5. Women are at lower risk for heart disease 
after middle age when compared to men 
    
6. High blood sugar does not put a strain on 
the heart 
    
7. Intake of fatty and junk foods elevates 
blood cholesterol levels 
    
8. Being overweight does not increase a 
SHUVRQ¶VULVNRIKHDUWGLVHDVH 
    
9.  Stress has no effect on the heart      
10. Irregular intake of medications for co-
morbid illnesses affects the heart 
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TOOL V: 5 POINT LIKERT READINESS TO CHANGE LIFESTYLE 
BEHAVIOUR SCALE 
 
Instruction: Rate the following questions against the given scale. 
S.No. Questions No interest 
Thinking 
about it 
Decided 
to do 
Began 
to do 
Already  
doing 
 Exercise:      
1. Perform purposeful 
exercise at least 30 minutes/ 
day/week 
     
2. Involve in ³H[WUD´SK\VLFDO
activity daily ³H[WUD´ 
taking stairs rather than lift, 
walking pets, walking 
instead of using vehicle for 
short distance, etc) 
     
3. Participate in outdoor sports 
activity at least 1-2 times 
weekly (e.g., volley ball, 
cricket, tennis, etc) 
     
 Nutrition:      
4. Eat 5 or more servings of 
fruits and vegetables daily 
     
5. Consistently choose foods 
with whole grains 
     
6. Choose foods high in fibre      
7. Maintain ideal body weight      
 Personal Habits:      
8. Avoid smoking or tobacco 
use and alcohol 
consumption 
     
9. Involve in recreational 
activities ± hobbies, an 
outing with family  
     
10. Master health check up 
once in a year 
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SCORING KEY 
 
Tool I: Modified Framingham risk assessment tool.  
This part consisted of 12 questions (yes/no type) that assessed the level of risk. 
 
Scoring 
 Each ³yes´ ZDV DZDUGHG D VFRUH RI µ¶ DQG HDFK ³no´ ZDV DZDUGHG µ¶ The 
overall score is 12, maximum score is 12 and minimum score is 0. The raw data was 
computed to interpret the level of risk.  
 
Interpretation of Modified Framingham risk assessment tool 
Score Inference 
<10% Low risk 
10-20% Moderate risk 
>20% High risk 
 
Tool II: Background variables. 
  This part consisted of structured questionnaire to assess the demographic data and 
clinical data. It consists of demographic variables and clinical variables such as age, 
gender, educational qualification, marital status, religion, family income, type of family, 
family history of CVD, history of Co-morbid illness (Hypothyroidism, Migraine), 
medications and chronic diseases (Preeclampsia & Diabetes Mellitus), treatment 
(regular/irregular), personal Habits (consumption of junk foods/regular exercise) and 
BMI.  
 
Tool III: Structured knowledge questionnaire 
This part consisted of structured knowledge questionnaire to assess the 
knowledge level of teachers regarding risk factors of CVD. It consisted of 20 questions. 
Each question ended with multiple choices. Teachers were asked to select the correct 
answer from the four options given. 
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Scoring key 
Each correct answer ZDVJLYHQµ¶PDUNDQGZURQJDQGXQDWWHQGHGquestion was 
JLYHQµ¶PDUN. The raw score was converted to % to interpret the level of knowledge, 
the overall score was 20, maximum score is 20 and minimum score is 0.  
 
Interpretation of level of knowledge 
Score Level of knowledge 
 Inadequate level of knowledge 
51-75% Moderate level of knowledge 
>75% Adequate level of knowledge 
 
Tool IV: 4 point likert risk perception scale.  
This part consisted of a structured rating scale to assess the CVD risk perception. 
This consisted of 10 items positively and negatively worded scoring from 1-4. 
 
Scoring 
 
The raw score was converted to percentage (%) to interpret the level of CVD risk 
perception, the overall score was 40, maximum score is 40 and minimum score is 10.  
 
Interpretation of level of CVD risk perception 
Score Level of readiness 
 Inadequate CVD risk perception 
51-75% Moderate CVD risk perception 
>75% Adequate CVD risk perception 
 
 
 
 Strongly 
Disagree 
Disagree Agree Strongly 
Agree 
Positive questions 1 2 3 4 
Negative questions 4 3 2 1 
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Tool V: 5 point likert readiness to change lifestyle behaviour scale.  
This part consisted of a structured rating scale to assess the readiness to change 
lifestyle behaviour. This consisted of 10 positively worded items scoring from 1-5. 
 
Scoring 
The raw score was converted to percentage (%) to interpret the level of readiness 
to change lifestyle behaviour, the overall score was 50, maximum score is 50 and 
minimum score is 50.  
 
Interpretation of level of readiness to change lifestyle behavior 
Score Level of readiness 
 Inadequate readiness 
51-75% Moderate readiness 
>75% Adequate readiness 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 No 
interest 
Thinking 
about it 
Decided to 
do 
Began to 
do 
Already  
doing 
Positive 
questions 
1 2 3 4 5 
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APPENDIX ± H   
CODING FOR BACKGROUND VARIABLES 
I. DEMOGRAPHIC VARIABLES      
                                                             Code 
1. Age in years  
a. 26-35                                                                                      1 
b. 36-45                                                                                      2 
c. 46-55                                                                                      3 
d. > 55                                                                                        4 
2. Gender  
a. Male                                                                                       1 
b. Female                                                                                    2 
3. Educational qualification  
a. Nursery trained                                                                       1 
b. Secondary trained                                                                   2 
c. Undergraduate                                                                        3 
d. Postgraduate                                                                           4  
e. Others                                                                                     5  
4.  Marital status 
a. Single                                                                                      1 
b. Married                                                                                    2 
c. Separated                                                                                 3 
d. Widowhood                                                                             4 
5. Type of family 
a. Nuclear family                                                                         1 
b. Joint family                                                                              2 
c. Extended family                                                                       3 
d. Others                                                                                       4 
6. Family monthly income in Rs 
a. < 10,000                                                                                    1 
b. 10,000 ± 20,000                                                                        2 
c. 21,000 ± 30,000                                                                        3       
d. >30,000                                                                                     4     
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7. Religion  
a. Hindu                                                                                         1 
b. Christian                                                                                    2 
c. Muslim                                                                                      3 
d. If others please specify - ____________                                  4 
 
II. PERSONAL HISTORY 
8. Family history of  cardiovascular disease 
a. Yes                                                                                             1 
b. No                                                                                              2 
9. If yes, Nature of relationship with affected member 
a. Paternal                                                                                      1 
b. Maternal                                                                                     2 
c. Both                                                                                            3 
d. Sibling                                                                                        4 
10. If female, personal history of Preeclampsia 
a. Yes                                                                                              1 
b. No                                                                                               2 
11. Personal history of Diabetes mellitus 
a. Yes                                                                                              1 
b. No                                                                                                2 
12. If yes, chronicity of the disease 
a. <1 year                                                                                         1 
b. 1-3 years                                                                                       2 
c. 4-6 years                                                                                       3 
d. > 6 years                                                                                       4 
13. If yes, type of treatment 
a. Regular                                                                                         1 
b. Irregular                                                                                        2 
14. Any other comorbid illness _____________ 
15. Any medications _________________ 
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V. BIOPHYSICAL VARIABLES 
16. BMI 
a. <18 kg/m²                                                                                      1 
b. 18-24 kg/m²                                                                                   2 
c. >24 kg/m²                                                                                      3 
VI. PERSONAL HABITS 
 
17. Habit of eating junk or fried foods 
a. Yes                                                                                                 1 
b. No                                                                                                  2 
18. If yes, frequency of consumption 
a. Once a week                                                                                   1 
b. Twice a week                                                                                 2 
c. Thrice or more in a week                                                               3 
19. Habit of doing exercise 
a. Yes                                                                                                 1 
b. No                                                                                                  2 
20. If yes, frequency 
a. Everyday                                                                                        1 
b. Once a week                                                                                   2 
c. Twice a week                                                                                  3 
d. Thrice in a week                                                                             4 
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APPENDIX ± I 
 
BLUE PRINT 
 
S.No. Content Item 
Total 
item 
Percentage 
1. Modified Framingham risk 
assessment tool 
1-12 12 100% 
2. Background variables  1-20 20 100% 
3. Structured Knowledge questionnaire 
Non-modifiable risk factors 
Modifiable risk factors 
 
1-7 
8-20 
 
7 
13 
 
35% 
65% 
 Total   20 100% 
4. 4 point likert risk perception scale  1-10 10 100% 
5. 5 point likert readiness to change 
lifestyle behaviour scale 
1-10 10 100% 
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APPENDIX ± J  
MULTI-FACTORIAL INTERVENTION PACKAGE 
 
x Lecture cum discussion regarding prevention of CVD 
x Video show on Heart healthy exercises 
x Booklet on prevention on CVD 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
L
E
SS
O
N
 P
L
A
N
 O
N
 P
R
E
V
EN
T
IO
N
 
O
F 
C
A
R
D
IO
V
A
SC
U
L
A
R
 
D
IS
E
A
SE
S 
 
 
 
LE
SS
O
N
 P
LA
N
 O
N
 P
R
EV
EN
TI
O
N
 O
F 
C
A
R
D
IO
V
A
SC
U
L
A
R
 D
IS
EA
SE
S 
 T
op
ic
  
 
 
: 
Pr
ev
en
tio
n 
of
 C
ar
di
ov
as
cu
la
r D
is
ea
se
s 
G
ro
up
  
 
 
:  
Te
ac
he
rs
 
T
im
e 
 
 
 
:  
30
 m
in
ut
es
 
Pl
ac
e 
 
 
 
:  
C
la
ss
 ro
om
 a
t s
el
ec
te
d 
sc
ho
ol
  
N
am
e 
of
 th
e 
In
ve
st
ig
at
or
 
:  
M
s. 
Sh
ar
on
 G
ra
ce
 Jo
se
ph
  
M
et
ho
d 
of
 te
ac
hi
ng
 
 
:  
Le
ct
ur
e 
cu
m
 D
is
cu
ss
io
n 
T
ea
ch
in
g 
ai
ds
  
 
:  
Po
w
er
Po
in
t p
re
se
nt
at
io
n,
 le
ct
ur
e 
cu
m
 d
is
cu
ss
io
n 
 
G
en
er
al
 o
bj
ec
tiv
e 
:  
Th
e 
te
ac
he
rs
 w
ill
 a
cq
ui
re
 i
n-
de
pt
h 
of
 k
no
w
le
dg
e 
re
ga
rd
in
g 
pr
ev
en
tio
n 
of
 c
ar
di
ov
as
cu
la
r 
di
se
as
es
 a
nd
 
de
ve
lo
p 
de
si
ra
bl
e 
at
tit
ud
e 
an
d 
ad
op
t 
pr
ev
en
tiv
e 
m
ea
su
re
s 
to
 a
vo
id
 d
ev
el
op
in
g 
ca
rd
io
va
sc
ul
ar
 d
is
ea
se
s 
du
rin
g 
th
ei
r l
ife
tim
e.
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
  
Sp
ec
ifi
c 
ob
je
ct
iv
es
   
   
   
   
   
 :
 
A
t t
he
 e
nd
 o
f t
he
 d
is
cu
ss
io
n.
 T
he
 te
ac
he
r w
ill
 b
e 
ab
le
 to
 
1.
 
st
at
e 
th
e 
m
ea
ni
ng
 o
f c
ar
di
ov
as
cu
la
r d
is
ea
se
 
2.
 
lis
t t
he
 c
om
m
on
 c
ar
di
ov
as
cu
la
r d
is
ea
se
s 
3.
 
sp
ec
ify
 th
e 
ris
k 
fa
ct
or
s f
or
 c
ar
di
ov
as
cu
la
r d
is
ea
se
s 
4.
 
ex
pl
ai
n 
th
e 
pa
th
op
hy
si
ol
og
y 
of
 c
ar
di
ov
as
cu
la
r d
is
ea
se
s 
5.
 
en
lis
t t
he
 si
gn
s a
nd
 s
ym
pt
om
s o
f c
ar
di
ov
as
cu
la
r d
is
ea
se
s 
6.
 
st
at
e 
th
e 
sc
re
en
in
g 
an
d 
di
ag
no
st
ic
 m
ea
su
re
s f
or
 c
ar
di
ov
as
cu
la
r d
is
ea
se
s 
7.
 
m
en
tio
n 
th
e 
tre
at
m
en
t f
or
 c
ar
di
ov
as
cu
la
r d
is
ea
se
s 
8.
 
de
sc
rib
e 
th
e 
w
ay
s t
o 
pr
ev
en
t d
ev
el
op
in
g 
ca
rd
io
va
sc
ul
ar
 d
is
ea
se
s 
9.
 
sp
ec
ify
 th
e 
co
ns
eq
ue
nc
es
 fo
r n
ot
 m
od
ify
in
g 
lif
es
ty
le
   
 
 S
.N
O
 
C
O
N
T
R
IB
U
T
O
R
Y
 
O
B
JE
C
T
IV
E
S 
C
O
N
T
E
N
T
 
,1
9
(
67
,*
$
7
2
5
¶6
 
A
C
T
IV
IT
Y
 
/
(
$
5
1
(
5
¶6

A
C
T
IV
IT
Y
 
1.
               2.
     3.
          
in
tro
du
ce
 th
e 
to
pi
c 
       
       
st
at
e 
th
e 
m
ea
ni
ng
 
of
 
ca
rd
io
va
sc
ul
ar
 d
is
ea
se
s 
   lis
t t
he
 c
om
m
on
 
ca
rd
io
va
sc
ul
ar
 d
is
ea
se
s 
        
IN
T
R
O
D
U
C
T
IO
N
: 
 
N
on
-c
om
m
un
ic
ab
le
 
di
se
as
e 
(N
C
D
) 
is
 
a 
m
ed
ic
al
 
co
nd
iti
on
 
or
 
di
se
as
e 
w
hi
ch
 
is
 
no
n-
in
fe
ct
io
us
 
an
d 
no
n-
tra
ns
m
itt
ab
le
 
be
tw
ee
n 
pe
rs
on
s. 
Th
ey
 
in
cl
ud
e 
au
to
im
m
un
e 
di
se
as
es
, h
ea
rt 
di
se
as
e,
 s
tro
ke
, m
an
y 
ca
nc
er
s, 
as
th
m
a,
 d
ia
be
te
s, 
FK
UR
QL
F
NL
GQ
H\

GL
VH
DV
H

RV
WH
RS
RU
RV
LV

DO
]K
HL
P
HU
¶V

GL
VH
DV
H

ca
ta
ra
ct
s 
an
d 
m
or
e.
 
Th
e 
W
or
ld
 
H
ea
lth
 
O
rg
an
is
at
io
n 
(W
H
O
,2
01
2)
 r
ep
or
ts
 N
C
D
s 
to
 b
e 
by
 f
ar
 th
e 
le
ad
in
g 
ca
us
e 
of
 
m
or
ta
lit
y 
in
 th
e 
w
or
ld
, r
ep
re
se
nt
in
g 
ov
er
 6
0%
 o
f a
ll 
de
at
hs
. 
    
   
   
C
ar
di
ov
as
cu
la
r 
D
is
ea
se
s 
(C
V
D
s)
 
re
m
ai
n 
th
e 
bi
gg
es
t 
ca
us
e 
of
 d
ea
th
s 
w
or
ld
w
id
e.
 I
t 
is
 t
he
 n
o.
1 
ca
us
e 
of
 m
or
ta
lit
y 
am
on
g 
ge
ne
ra
l 
po
pu
la
tio
n.
 I
n 
In
di
a,
 r
ou
gh
ly
 4
0,
 0
00
, 
00
0 
de
at
hs
 o
cc
ur
 p
er
 y
ea
r d
ue
 to
 C
V
D
.  
 
 M
E
A
N
IN
G
 O
F 
C
A
R
D
IO
V
A
SC
U
L
A
R
 D
IS
E
A
SE
S:
   
   
   
 
   
   
   
  C
ar
di
ov
as
cu
la
r 
di
se
as
e 
(C
V
D
) 
is
 
a 
te
rm
 
us
ed
 
to
 
de
sc
rib
e 
va
rio
us
 
co
nd
iti
on
s 
th
at
 
af
fe
ct
 
th
e 
st
ru
ct
ur
e 
an
d 
fu
nc
tio
ns
 o
f t
he
 h
ea
rt 
an
d 
bl
oo
d 
ve
ss
el
s. 
 C
O
M
M
O
N
 C
A
R
D
IO
V
A
SC
U
L
A
R
 D
IS
E
A
SE
S:
 
1.
 
H
yp
er
te
ns
io
n 
± 
it 
re
fe
rs
 t
o 
el
ev
at
ed
 b
lo
od
 p
re
ss
ur
e 
(>
14
0/
90
 m
m
 o
f H
g)
. N
or
m
al
 b
lo
od
 p
re
ss
ur
e 
is
 1
20
/8
0 
m
m
 o
f H
g 
2.
 
H
ea
rt
 F
ai
lu
re
 ±
 LW
R
FF
XU
V
Z
KH
Q
WK
H
KH
DU
WP
XV
FO
H
FD
Q¶
W
SX
P
S
HI
IH
FW
LY
HO
\
HQ
RX
JK
WR
P
HH
WW
KH
E
RG
\¶
VQ
HH
GV
 
3.
 
C
or
on
ar
y 
A
rt
er
y 
D
is
ea
se
 ±
 n
ar
ro
w
in
g 
or
 o
bs
tru
ct
io
n 
of
 v
es
se
ls
 th
at
 su
pp
ly
 b
lo
od
 to
 th
e 
he
ar
t, 
w
hi
ch
 in
 th
e 
lo
ng
 ru
n 
ca
n 
le
ad
 to
 d
ea
th
 o
f t
he
 h
ea
rt 
tis
su
es
(M
yo
ca
rd
ia
l I
nf
ar
ct
io
n)
 b
y 
la
ck
 o
f o
xy
ge
na
te
d 
In
tro
du
ce
s t
he
 to
pi
c 
              Ex
pl
ai
ns
 th
e 
m
ea
ni
ng
 o
f 
C
V
D
 a
nd
 w
he
re
 i
t 
ca
n 
oc
cu
r. 
            
Li
st
en
in
g 
              
Li
st
en
s a
nd
 
cl
ea
rs
 d
ou
bt
s. 
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        4.
                      
        s
pe
ci
fy
 th
e 
ris
k 
fa
ct
or
s 
fo
r c
ar
di
ov
as
cu
la
r 
di
se
as
es
 
                   
bl
oo
d 
flo
w
.  
4.
 
Pe
ri
ph
er
al
 
V
as
cu
la
r 
D
ise
as
e 
(P
V
D
) 
± 
sl
ow
 
an
d 
pr
og
re
ss
iv
e 
di
se
as
e 
in
vo
lv
in
g 
th
e 
bl
oo
d 
ve
ss
el
s 
ou
ts
id
e 
he
ar
t a
nd
 b
ra
in
. O
rg
an
s 
su
pp
lie
d 
by
 th
es
e 
bl
oo
d 
ve
ss
el
s 
su
ch
 
as
 
ki
dn
ey
s, 
in
te
st
in
es
, 
et
c 
m
ay
 
no
t 
re
ce
iv
e 
ad
eq
ua
te
 b
lo
od
 f
lo
w
 f
or
 o
rd
in
ar
y 
fu
nc
tio
n,
 h
ow
ev
er
, 
th
e 
le
gs
 a
nd
 fe
et
 a
re
 m
os
t c
om
m
on
ly
 a
ff
ec
te
d.
 
 R
IS
K
 F
A
C
T
O
R
S:
 
 Th
ey
 c
an
 b
e 
di
vi
de
d 
in
to
  

 N
on
-m
od
ifi
ab
le
 ri
sk
 fa
ct
or
s 

 M
od
ifi
ab
le
 ri
sk
 fa
ct
or
s 
 
N
O
N
-M
O
D
IF
IA
B
L
E
 R
IS
K
 F
A
C
T
O
R
S 
 A
ge
: 
A
s 
ag
e 
ad
va
nc
es
, 
fib
ro
tic
 c
ha
ng
es
 i
n 
w
al
ls
, 
th
ic
ke
ni
ng
 
an
d 
st
iff
en
in
g 
of
 le
ft 
ve
nt
ric
le
, h
ar
de
ni
ng
 o
f 
th
e 
va
lv
es
 in
 th
e 
he
ar
t. 
 In
ci
de
nc
e 
of
 h
ea
rt 
di
se
as
e 
is
 h
ig
h 
af
te
r 6
5 
ye
ar
s. 
C
he
st
 p
ai
n 
&
 
KH
DU
WD
WWD
FN
K
RZ
HY
HU
F
DQ
R
FF
XU
LQ
D
S
HU
VR
Q¶
V

¶V
D
QG
H
YH
Q
LQ

RQ
H¶
V

¶V
$
WR
OG
HU
D
JH
V
Z
RP
HQ
Z
KR
K
DY
H
KH
DU
WD
WWD
FN
V
DU
H
tw
ic
e 
lik
el
y 
as
 m
en
 to
 d
ie
 o
f h
ea
rt 
at
ta
ck
. 
 G
en
de
r:
 M
en
 a
re
 a
t g
re
at
er
 ri
sk
 a
t a
 y
ou
ng
er
 a
ge
 th
an
 w
om
en
 
in
 d
ev
el
op
in
g 
C
V
D
 d
ue
 to
 p
ro
te
ct
iv
e 
ho
rm
on
es
 o
es
tro
ge
n 
an
d 
pr
og
es
te
ro
ne
 b
ut
 a
fte
r 6
5 
ye
ar
s 
bo
th
 a
re
 a
t e
qu
al
 ri
sk
. W
om
en
, 
w
ho
 
sm
ok
e,
 
ta
ke
 
or
al
 
co
nt
ra
ce
pt
iv
es
, 
an
d 
du
rin
g 
po
st
 
m
en
op
au
sa
l p
er
io
d 
ha
ve
 a
n 
in
cr
ea
se
d 
ris
k 
of
 g
et
tin
g 
C
V
D
. 
        
Li
st
-o
ut
 a
nd
 e
xp
la
in
s 
ho
w
 th
e 
ris
k 
fa
ct
or
s 
af
fe
ct
s t
he
 c
ar
di
o 
va
sc
ul
ar
 s
ys
te
m
. 
                  
        
Li
st
en
s a
nd
 
cl
ea
rs
 d
ou
bt
s. 
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H
er
ed
ity
 / 
Fa
m
ily
 H
is
to
ry
: 
Pa
tie
nt
s 
w
ith
 f
am
ili
al
 h
yp
er
ch
ol
es
te
ro
le
m
ia
 h
av
e 
hi
gh
 s
er
um
 
ch
ol
es
te
ro
l l
ev
el
s 
an
d 
ar
e 
at
 ri
sk
 fo
r d
ev
el
op
in
g 
at
he
ro
sc
le
ro
si
s 
(f
at
 d
ep
os
its
 in
 th
e 
bl
oo
d 
ve
ss
el
s)
. 
 A
n 
in
di
vi
du
al
 is
 a
t h
ig
h 
ris
k 
if 
he
 h
as
 fi
rs
t d
eg
re
e 
m
al
e 
re
la
tiv
e 
w
ith
 C
V
D
 b
ef
or
e 
ag
e 
55
 o
r a
 fe
m
al
e 
fir
st
 d
eg
re
e 
re
la
tiv
e 
w
ith
 
C
V
D
 b
ef
or
e 
ag
e 
65
.  
 H
is
to
ry
 o
f 
Pr
ee
cl
am
ps
ia
: 
A
 d
is
or
de
r 
of
 p
re
gn
an
cy
 t
ha
t 
is
 
ch
ar
ac
te
riz
ed
 b
y 
hi
gh
 b
lo
od
 p
re
ss
ur
e 
ac
co
m
pa
ni
ed
 b
y 
sw
el
lin
g 
in
 th
e 
fe
et
, l
eg
s &
 h
an
ds
 a
nd
 in
cr
ea
se
d 
pr
ot
ei
n 
in
 th
e 
ur
in
e.
 
 W
om
en
 w
ith
 a
 h
is
to
ry
 o
f p
re
ec
la
m
ps
ia
 fa
ce
 d
ou
bl
e 
th
e 
ris
k 
of
 
st
ro
ke
, h
ea
rt 
di
se
as
e 
an
d 
da
ng
er
ou
s c
lo
tti
ng
 in
 th
ei
r v
ei
ns
, 5
-1
5 
ye
ar
s a
fte
r p
re
gn
an
cy
. 
 M
O
D
IF
IA
B
L
E
 R
IS
K
 F
A
C
T
O
R
S:
 
Sm
ok
in
g:
 N
ic
ot
in
e 
co
ns
tri
ct
s 
ar
te
rie
s 
an
d 
ca
us
es
 a
rte
ria
l w
al
l 
da
m
ag
e,
 w
hi
ch
 p
ro
m
ot
es
 fo
rm
at
io
n 
of
 a
th
er
os
cl
er
ot
ic
 p
la
qu
e.
 
Sm
ok
in
g 
in
cr
ea
se
s t
he
 ri
sk
 o
f h
ea
rt 
di
se
as
e 
by
 2
-4
 ti
m
es
. 
 D
ys
lip
id
em
ia
: 
It 
re
fe
rs
 t
o 
ab
no
rm
al
 l
ip
op
ro
te
in
 l
ev
el
s 
in
 t
he
 
bl
oo
d.
 
 Th
er
e 
ar
e 
th
re
e 
ty
pe
s:
 
1.
 L
D
L
 ±
 F
RQ
VL
GH
UH
G
WK
H
µE
DG
F
KR
OH
VW
HU
RO
¶
EH
FD
XV
H
LW
FD
UU
LH
V
ch
ol
es
te
ro
l i
nt
o 
tis
su
es
. 
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2.
 H
D
L 
- F
RQ
VL
GH
UH
G
WK
H
µJ
RR
G
FK
RO
HV
WH
UR
O¶
EH
FD
XV
H
LW
UH
P
RY
HV

th
e 
ch
ol
es
te
ro
l 
fr
om
 
tis
su
es
 
an
d 
re
tu
rn
s 
it 
to
 
th
e 
liv
er
. 
Th
er
ef
or
e 
th
e 
ris
k 
of
 d
ev
el
op
in
g 
C
V
D
 i
nc
re
as
es
 w
he
n 
an
 
in
di
vi
du
al
 h
as
 i
nc
re
as
ed
 L
D
L 
le
ve
ls
, 
de
cr
ea
se
d 
H
D
L 
le
ve
ls
 
an
d 
ab
no
rm
al
 li
pi
d 
m
et
ab
ol
is
m
. 
 3.
 T
ri
gl
yc
er
id
es
 a
re
 li
pi
ds
 p
ro
du
ce
d 
by
 th
e 
liv
er
, t
he
y 
ar
e 
al
so
 
fo
un
d 
in
 f
oo
d.
 E
le
va
te
d 
Tr
ig
ly
ce
rid
es
 le
ve
ls
 in
cr
ea
se
 th
e 
ris
k 
of
 C
V
D
. F
ac
to
rs
 th
at
 c
on
tri
bu
te
 to
 it
 in
cl
ud
e 
ob
es
ity
, s
m
ok
in
g 
an
d 
ex
ce
ss
iv
e 
al
co
ho
l c
on
su
m
pt
io
n.
 
 D
ia
be
te
s 
M
el
lit
us
 ±
 H
ig
h 
bl
oo
d 
su
ga
r (
> 
20
0 
m
g/
dl
) d
am
ag
es
 
an
d 
w
ea
ke
ns
 b
lo
od
 v
es
se
ls
 c
au
si
ng
 th
em
 to
 n
ar
ro
w
. 
A
du
lts
 w
ith
 d
ia
be
te
s 
ar
e 
tw
o 
to
 fo
ur
 ti
m
es
 m
or
e 
lik
el
y 
to
 h
av
e 
he
ar
t d
is
ea
se
 o
r a
 st
ro
ke
 th
an
 a
du
lts
 w
ith
ou
t d
ia
be
te
s. 
 O
be
si
ty
: 
It 
is
 d
ef
in
ed
 a
s 
bo
dy
 m
as
s 
in
de
x 
of
 3
0 
kg
/m
² 
or
 
gr
ea
te
r. 
It 
de
ve
lo
ps
 a
s 
a 
re
su
lt 
of
 d
ie
ta
ry
 h
ab
its
 a
nd
 s
ed
en
ta
ry
 
lif
es
ty
le
. I
nd
iv
id
ua
ls
 w
ho
 h
av
e 
la
rg
er
 w
ai
st
 m
ea
su
re
m
en
t t
ha
n 
hi
p 
m
ea
su
re
m
en
t a
re
 a
t g
re
at
er
 ri
sk
 fo
r d
ev
el
op
in
g 
C
V
D
. 
A
du
lts
 w
ith
 B
M
I b
et
w
ee
n 
25
 &
 2
8.
9 
ha
ve
 2
 ti
m
es
 g
re
at
er
 ri
sk
 
of
 d
ev
el
op
in
g 
he
ar
t d
is
ea
se
 a
nd
 fo
r t
ho
se
 w
ith
 B
M
I m
or
e 
th
an
 
29
, t
he
 ri
sk
 is
 n
ea
rly
 q
ua
dr
up
le
d.
 
 Se
de
nt
ar
y 
L
ife
st
yl
e 
± 
It 
is
 a
 t
yp
e 
of
 l
ife
st
yl
e 
w
ith
 n
o 
or
 
irr
eg
ul
ar
 p
hy
si
ca
l a
ct
iv
ity
. I
nd
iv
id
ua
ls
 w
ith
 s
ed
en
ta
ry
 li
fe
st
yl
es
 
ar
e 
m
or
e 
lik
el
y 
to
 b
e 
ov
er
w
ei
gh
t o
r o
be
se
 &
 th
ey
 h
av
e 
30
-5
0%
 
gr
ea
te
r 
ris
k 
of
 
de
ve
lo
pi
ng
 
hi
gh
 
bl
oo
d 
pr
es
su
re
. 
It 
ra
nk
s 
si
m
ila
rly
 to
 c
ig
ar
et
te
 sm
ok
in
g 
hi
gh
 a
nd
 e
le
va
te
d 
ch
ol
es
te
ro
l. 
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St
re
ss
 -
 I
n 
hu
m
an
s, 
st
re
ss
 t
yp
ic
al
ly
 d
es
cr
ib
es
 a
 n
eg
at
iv
e 
co
nd
iti
on
 o
r a
 p
os
iti
ve
 c
on
di
tio
n 
th
at
 c
an
 h
av
e 
an
 im
pa
ct
 o
n 
a 
SH
UV
RQ
¶V
P
HQ
WD
OD
QG
S
K\
VL
FD
OZ
HO
OE
HL
QJ
 
 Li
vi
ng
 a
 s
tre
ss
fu
l 
lif
e 
ca
n 
ca
us
e 
pe
op
le
 t
o 
ad
op
t 
po
or
 h
ab
its
 
lik
e 
sm
ok
in
g 
an
d 
ea
tin
g 
ba
dl
y,
 w
hi
ch
 in
 tu
rn
 a
re
 r
is
k 
fa
ct
or
s 
fo
r 
C
V
D
, 
bu
t 
be
in
g 
st
re
ss
ed
 i
ts
el
f 
ca
n 
al
te
r 
th
e 
w
ay
 b
od
y 
be
ha
ve
s 
an
d 
th
is
 c
an
 b
rin
g 
ab
ou
t 
ch
an
ge
s 
to
 t
he
 b
lo
od
 a
nd
 
ne
rv
ou
s 
sy
st
em
, w
hi
ch
 c
an
 h
av
e 
a 
ne
ga
tiv
e 
ef
fe
ct
 o
n 
th
e 
he
al
th
 
of
 y
ou
r h
ea
rt.
 
 St
ud
ie
s 
sh
ow
 th
at
 a
cu
te
 s
tre
ss
 tr
ig
ge
rs
 r
ed
uc
ed
 b
lo
od
 f
lo
w
 to
 
th
e 
he
ar
t, 
pr
om
ot
es
 y
ou
r 
he
ar
t t
o 
be
at
 r
eg
ul
ar
ly
 a
nd
 in
cr
ea
se
s 
th
e 
lik
el
ih
oo
d 
of
 y
ou
r 
bl
oo
d 
cl
ot
tin
g.
 A
ll 
of
 th
es
e 
ca
n 
tri
gg
er
 
th
e 
tre
at
m
en
t o
f C
V
D
. 
 If
 
yo
u 
al
re
ad
y 
ha
ve
 
at
he
ro
sc
le
ro
si
s 
an
d 
be
co
m
e 
ac
ut
el
y 
st
re
ss
ed
 y
ou
 m
ay
 e
xp
er
ie
nc
e 
ch
es
t p
ai
n 
ca
us
ed
 b
y 
th
e 
ar
te
rie
s 
of
 y
ou
r h
ea
rt 
co
nt
ra
ct
in
g 
an
d 
re
du
ci
ng
 th
e 
bl
oo
d 
flo
w
. 
W
he
n 
ex
pe
rie
nc
ed
 o
ve
r 
an
 e
xt
en
de
d 
pe
rio
d 
of
 ti
m
e,
 a
ll 
th
es
e 
ef
fe
ct
s 
ca
n 
ca
us
e 
da
m
ag
e 
to
 t
he
 l
in
in
g 
of
 t
he
 b
lo
od
 v
es
se
ls
. 
Th
is
 
m
ak
es
 
th
e 
bl
oo
d 
ve
ss
el
s 
m
or
e 
su
sc
ep
tib
le
 
to
 
at
he
ro
sc
le
ro
si
s. 
 A
lc
oh
ol
 C
on
su
m
pt
io
n:
  D
rin
ki
ng
 to
o 
m
uc
h 
al
co
ho
l c
an
 r
ai
se
 
le
ve
l o
f 
tri
gl
yc
er
id
es
. I
t 
ca
n 
al
so
 le
ad
 to
 h
ig
h 
bl
oo
d 
pr
es
su
re
, 
he
ar
t 
fa
ilu
re
 a
nd
 a
n 
in
cr
ea
se
d 
ca
lo
rie
 i
nt
ak
e;
 t
hi
s 
ca
n 
le
ad
 t
o 
ob
es
ity
 a
nd
 a
 h
ig
he
r r
is
k 
of
 d
ev
el
op
in
g 
di
ab
et
es
.  
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5.
                              
ex
pl
ai
n 
th
e 
pa
th
op
hy
si
ol
og
y 
of
 
ca
rd
io
va
sc
ul
ar
 d
is
ea
se
s 
                           
PA
T
H
O
PH
Y
SI
O
L
O
G
Y
 O
F 
C
A
R
D
IO
V
A
SC
U
L
A
R
 
D
IS
E
A
SE
S:
 
C
ha
ng
es
 in
 li
fe
st
yl
e 
   
   
   
   
   
   
   
   
   
St
re
ss
 
  A
bu
nd
an
ce
   
  L
ac
k 
of
   
   
  S
m
ok
in
g 
   
  E
m
ot
io
na
l  
   
 D
M
, A
gi
ng
 &
 
of
 fo
od
   
   
   
  p
hy
si
ca
l  
   
   
   
   
   
   
   
   
 d
is
tu
rb
an
ce
s  
   
ot
he
r f
ac
to
rs
   
  
   
   
   
   
   
   
   
  e
xe
rc
is
e 
      
   
   
   
A
lc
oh
ol
 
  O
be
si
ty
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
H
ig
h 
B
lo
od
 P
re
ss
ur
e 
      
C
ho
le
st
er
ol
   
   
   
   
   
   
   
   
 c
at
ec
ho
la
m
in
es
   
   
   
 C
ha
ng
es
 in
 w
al
ls
 
   
 L
ev
el
s  
   
   
   
   
   
   
   
   
&
 C
lo
tti
ng
 te
nd
en
cy
   
   
   
of
 a
rte
rie
s 
  Fa
tty
 d
ep
os
its
 in
 v
es
se
ls
 
th
at
 su
pp
ly
 th
e 
he
ar
t 
     
R
ed
uc
ed
 b
lo
od
 fl
ow
 to
 v
es
se
ls
 th
at
 su
pp
ly
 th
e 
he
ar
t 
  
D
ec
re
as
es
 th
e 
ox
yg
en
 &
 n
ut
rie
nt
s a
va
ila
bl
e 
to
 th
e 
tis
su
e 
Ex
pl
ai
ns
 th
e 
pr
oc
es
s 
in
vo
lv
ed
 in
 th
e 
de
ve
lo
pm
en
t o
f C
V
D
. 
                           
Li
st
en
s a
nd
 
cl
ea
rs
 d
ou
bt
s. 
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       6.
              7.
         
       
en
lis
t t
he
 si
gn
s a
nd
 
sy
m
pt
om
s o
f 
ca
rd
io
va
sc
ul
ar
 d
is
ea
se
s 
           s
ta
te
 th
e 
sc
re
en
in
g 
an
d 
di
ag
no
st
ic
 m
ea
su
re
s f
or
 
C
ar
di
ov
as
cu
la
r d
is
ea
se
s 
      
  
   
   
   
   
   
   
   
   
   
   
   
   
 D
ea
th
 o
f t
is
su
es
 
  
   
   
   
   
   
   
   
   
   
   
   
   
   
  H
ea
rt 
at
ta
ck
 
  SI
G
N
S 
A
N
D
 S
Y
M
PT
O
M
S:
 
M
os
tly
 a
sy
m
pt
om
at
ic
/ w
ith
ou
t s
ym
pt
om
s 
x 
D
ys
pn
ea
/ S
ho
rtn
es
s o
f b
re
at
h 
(S
O
B
) 
x 
SO
B
 o
n 
ex
er
tio
n,
 a
t n
ig
ht
 o
r d
ur
in
g 
po
si
tio
n 
ch
an
ge
 
x 
C
he
st
 p
ai
n 
or
 p
ai
n 
in
 ja
w
, s
ho
ul
de
r, 
ne
ck
, b
ac
k 
or
 o
ne
 
or
 b
ot
h 
ar
m
s 
x 
Fa
tig
ue
 a
nd
 w
ea
kn
es
s 
x 
C
ou
gh
 
x 
Fa
in
tin
g 
at
ta
ck
s 
x 
Pa
lp
ita
tio
ns
 
x 
Le
g 
pa
in
 
x 
B
lo
od
 p
re
ss
ur
e 
m
or
e 
th
an
 1
40
/9
0 
m
m
 o
f H
g 
 
 SC
R
E
E
N
IN
G
:  
A
cc
or
di
ng
 to
 A
m
er
ic
an
 H
ea
rt 
A
ss
oc
ia
tio
n,
 
 Th
e 
ke
y 
to
 p
re
ve
nt
in
g 
C
V
D
 is
 m
an
ag
in
g 
yo
ur
 ri
sk
 fa
ct
or
s. 
Th
e 
be
st
 w
ay
 to
 f
in
d 
ou
t i
s 
th
ro
ug
h 
sc
re
en
in
g 
te
st
s 
du
rin
g 
re
gu
la
r 
do
ct
or
 v
is
its
.  
   
       L
is
ts
 o
ut
 th
e 
si
gn
s a
nd
 
sy
m
pt
om
s. 
            S
ta
te
s t
he
 sc
re
en
in
g 
an
d 
di
ag
no
st
ic
 m
ea
su
re
s f
or
 
C
V
D
 
      
       
Li
st
en
s a
nd
 
cl
ea
rs
 d
ou
bt
s. 
            
Li
st
en
s a
nd
 
cl
ea
rs
 d
ou
bt
s 
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R
ec
om
m
en
de
d 
Sc
he
du
le
 fo
r 
Sc
re
en
in
g 
Te
st
s 
 
R
ec
om
m
en
de
d 
Sc
re
en
in
gs
 
H
ow
 O
ft
en
? 
 
St
ar
tin
g 
w
he
n?
 
 
B
lo
od
 p
re
ss
ur
e 
 
 
Ea
ch
 re
gu
la
r 
he
al
th
 c
ar
e 
vi
si
t o
r 
at
le
as
t o
nc
e 
 in
 
ev
er
y 
2 
ye
ar
s i
f 
B
P 
is
   
   
 le
ss
 th
an
 
12
0/
80
 m
m
 o
f H
g 
  
A
ge
 2
0 
 
 
C
ho
le
st
er
ol
 
³
ID
VW
LQ
J
lip
op
ro
te
in
 
SU
RI
LOH
´
WR

m
ea
su
re
 to
ta
l, 
H
D
L 
an
d 
LD
L 
ch
ol
es
te
ro
l, 
an
d 
tri
gl
yc
er
id
es
)  
 
Ev
er
y 
4-
6 
ye
ar
s 
fo
r n
or
m
al
-r
is
k 
pe
op
le
, m
or
e 
of
te
n 
if 
an
y 
of
  y
ou
 
ha
ve
 e
le
va
te
d 
ris
k 
fo
r h
ea
rt 
di
se
as
e 
 
an
d 
st
ro
ke
.  
N
or
m
al
 H
D
L 
- 
>4
0m
g/
dl
  
N
or
m
al
 
tri
gl
yc
er
id
es
  -
 
<1
50
m
g/
dl
  
N
or
m
al
 L
D
L 
- 
<1
00
m
g/
dl
  
A
ge
 2
0 
 
 
W
ei
gh
t /
 B
od
y 
M
as
s I
nd
ex
 (B
M
I) 
 
D
ur
in
g 
yo
ur
 
re
gu
la
r  
he
al
th
 
ca
re
 v
is
it 
 
A
ge
 2
0 
 
W
ai
st
 
ci
rc
um
fe
re
nc
e 
 
 
A
s n
ee
de
d 
to
 h
el
p 
ev
al
ua
te
 C
V
D
 
ris
k.
 T
hi
s i
s a
 
A
ge
 2
0 
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su
pp
le
m
en
ta
l 
m
ea
su
re
m
en
t i
f 
yo
ur
 B
M
I i
s >
  
th
an
 o
r e
qu
al
 to
25
 
kg
/m
2 
 
B
lo
od
 g
lu
co
se
 te
st
  
A
tle
as
t e
ve
ry
 3
 
ye
ar
s  
A
ge
 <
= 
45
  
 
D
is
cu
ss
 sm
ok
in
g,
 
ph
ys
ic
al
 a
ct
iv
ity
 
&
 d
ie
t  
Ea
ch
 re
gu
la
r 
he
al
th
 c
ar
e 
vi
si
t  
 
A
ge
 2
0 
 
 
 D
IA
G
N
O
SI
S:
 
D
is
cu
ss
 w
ith
 th
e 
he
al
th
 c
ar
e 
pr
ov
id
er
 re
ga
rd
in
g:
 

 T
he
 si
gn
s a
nd
 sy
m
pt
om
s 

 F
am
ily
 h
is
to
ry
 
 D
ia
gn
os
tic
 p
ro
ce
du
re
s 
he
lp
 i
n 
co
nf
irm
in
g 
th
e 
di
ag
no
si
s 
of
 
C
V
D
 
 E
le
ct
ro
ca
rd
io
gr
ap
hy
 (
EC
G
) 
± 
gr
ap
hi
ca
l 
re
pr
es
en
ta
tio
n 
RI
WK
H
KH
DU
W¶V
H
OH
FW
ULF
DO
D
FW
LY
LW\
 

 E
ch
oc
ar
di
og
ra
ph
y 
± 
U
se
s 
ec
ho
es
 f
ro
m
 s
ou
nd
 w
av
es
 to
 
vi
su
al
iz
e 
in
tra
ca
rd
ia
c 
st
ru
ct
ur
es
 d
ire
ct
io
n 
of
 b
lo
od
 fl
ow
 

 C
he
st
 X
-r
ay
 ±
 R
ad
io
gr
ap
hi
c 
pi
ct
ur
e 
of
 t
he
 h
ea
rts
 a
nd
 
lu
ng
s 

 E
xe
rc
is
e 
te
st
in
g 
(S
tre
ss
) 
± 
6W
XG
\
RI

WK
H
KH
DU
W¶V

el
ec
tri
ca
l 
ac
tiv
ity
 
an
d 
is
ch
em
ic
 
ev
en
ts
 
du
rin
g 
pr
es
cr
ib
ed
 le
ve
ls
 o
f e
xe
rc
is
e 

 S
ca
ns
 ±
 U
ltr
as
ou
nd
, 
D
op
pl
er
 u
ltr
as
ou
nd
 o
r 
M
ag
ne
tic
 
R
es
on
an
ce
 I
m
ag
in
g 
(M
R
I) 
to
 lo
ca
te
 n
ar
ro
w
ed
 s
ec
tio
ns
 
of
 b
lo
od
 v
es
se
ls
. 
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8.
                  
 
   9.
        
m
en
tio
n 
th
e 
tre
at
m
en
t 
of
 c
ar
di
ov
as
cu
la
r 
di
se
as
es
 
                   
de
sc
rib
e 
th
e 
w
ay
s t
o 
pr
ev
en
t d
ev
el
op
in
g 
ca
rd
io
va
sc
ul
ar
 d
is
ea
se
 
     
T
re
at
m
en
t:
 
Th
e 
m
ai
n 
go
al
s f
or
 tr
ea
tm
en
t o
f c
ar
di
ov
as
cu
la
r d
is
ea
se
s  
   
   
  
ar
e:
 x 
H
al
t t
he
 p
ro
gr
es
si
on
 o
f d
is
ea
se
 
x 
To
 lo
w
er
 th
e 
ris
k 
of
 h
ea
rt 
at
ta
ck
 
 
T
re
at
m
en
t M
ig
ht
 In
cl
ud
e 
x 
Ea
rly
 
in
iti
at
io
n 
of
 
tre
at
m
en
t 
fo
r 
di
ab
et
es
, 
hy
pe
rli
pi
de
m
ia
 (H
ig
h 
bl
oo
d 
ch
ol
es
te
ro
l) 
x 
R
ev
as
cu
la
ris
at
io
n 
Pr
oc
ed
ur
e 
 
 
Th
e 
go
al
 
of
 
th
is
 
pr
oc
ed
ur
e 
is
 
to
 
im
pr
ov
e 
bl
oo
d 
ci
rc
ul
at
io
n,
 e
ith
er
 b
y 
op
en
in
g 
th
e 
na
rr
ow
ed
 o
r b
lo
ck
ed
 s
ec
tio
n 
of
 th
e 
bl
oo
d 
ve
ss
el
. 
 ¾
 
A
ng
io
pl
as
ty
: 
fo
r 
op
en
in
g 
bl
oo
d 
ve
ss
el
s 
to
 i
nc
re
as
e 
bl
oo
d 
flo
w
 
¾
 
Su
rg
ic
al
 i
ns
er
tio
n 
of
 s
te
nt
: 
a 
m
et
al
 s
te
nt
 i
s 
im
pl
an
te
d 
in
si
de
 th
e 
na
rr
ow
ed
 b
lo
od
 v
es
se
l d
ur
in
g 
an
 a
ng
io
pl
as
ty
. 
¾
 
A
th
er
ec
to
m
y:
 c
ut
tin
g 
aw
ay
 o
f 
fa
tty
 o
bs
tru
ct
io
n 
w
ith
 
sm
al
l s
ca
lp
el
. 
 
Pr
ev
en
tio
n 
or
 se
lf 
he
lp
 tr
ea
tm
en
t:-
 
Li
fe
st
yl
e 
ch
an
ge
s a
re
 im
po
rta
nt
 fo
r p
re
ve
nt
io
n 
of
 C
V
D
 
 Sm
ok
in
g 
C
es
sa
tio
n 
x 
D
ev
el
op
 a
 st
ro
ng
 d
es
ire
 to
 st
op
 sm
ok
in
g 
x 
C
ha
ng
e 
da
ily
 
ro
ut
in
e 
as
so
ci
at
ed
 
w
ith
 
sm
ok
in
g 
to
 
re
du
ce
 d
es
ire
 to
 sm
ok
e 
En
um
er
at
es
 th
e 
tre
at
m
en
t m
od
al
iti
es
 
un
de
r d
iff
er
en
t 
ca
te
go
rie
s 
                  
D
is
cu
ss
es
 w
ith
 th
e 
at
-
ris
k 
cl
ie
nt
s, 
th
e 
va
rio
us
 
pr
ev
en
tio
n 
m
od
al
iti
es
. 
     
Li
st
en
s, 
co
nt
rib
ut
es
 a
nd
 
cl
ea
rs
 d
ou
bt
s. 
                   
Li
st
en
s, 
pa
rti
ci
pa
te
s i
n 
di
sc
us
si
on
 a
nd
 
cl
ea
rs
 d
ou
bt
s. 
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x 
D
iv
er
t a
tte
nt
io
n 
th
ro
ug
h 
ho
bb
ie
s 
x 
Su
bs
tit
ut
e 
ci
ga
re
tte
s 
w
ith
 o
th
er
 t
hi
ng
s 
lik
e 
ch
ew
in
g 
gu
m
 (N
ic
ot
in
e 
re
pl
ac
em
en
t t
he
ra
py
) 
x 
A
vo
id
 
pa
ss
iv
e 
sm
ok
in
g 
or
 
se
co
nd
 
ha
nd
 
VP
RN
H
EU
HD
WK
LQ
J
LQ
R
WK
HU
S
HR
SO
H¶
VW
RE
DF
FR
VP
RN
H
 
x 
A
sk
 su
pp
or
t f
ro
m
 fa
m
ily
 m
em
be
r t
o 
qu
it 
sm
ok
in
g 
x 
Q
ui
tti
ng
 s
m
ok
in
g 
he
lp
s 
el
im
in
at
e 
a 
m
aj
or
 r
is
k 
fa
ct
or
 
fo
r d
is
ea
se
 p
ro
gr
es
si
on
 a
nd
 lo
w
er
s t
he
 in
ci
de
nc
e 
of
 re
st
 
pa
in
 a
nd
 n
ee
d 
fo
r 
am
pu
ta
tio
n.
 I
t i
s 
ve
ry
 im
po
rta
nt
 f
or
 
th
e 
pr
ev
en
tio
n 
of
 h
ea
rt 
at
ta
ck
s a
nd
 st
ro
ke
s. 
 D
ia
be
te
s M
el
lit
us
 
x 
Fo
llo
w
 th
e 
re
co
m
m
en
de
d 
di
et
 
x 
C
ho
os
e 
hi
gh
 f
ib
re
 s
lo
w
 r
el
ea
se
 c
ar
bo
hy
dr
at
es
 (
br
ow
n 
ric
e,
 w
he
at
 b
re
ad
, l
ea
fy
 g
re
en
s, 
ve
ge
ta
bl
es
 ) 
 
x 
A
vo
id
 p
ro
ce
ss
ed
 fo
od
s (
ba
ke
d 
fo
od
s, 
de
ss
er
ts
)  
x 
Ea
t 
w
ho
le
 f
ru
it 
in
st
ea
d 
of
 f
ru
it 
ju
ic
e 
(a
pp
le
s, 
pe
ar
s, 
pe
ac
he
s, 
ba
na
na
s, 
m
an
go
es
, p
ap
ay
as
)  
x 
A
vo
id
 su
ga
r s
w
ee
te
ne
d 
dr
in
ks
 a
nd
 c
on
ce
nt
ra
te
d 
sw
ee
ts
  
x 
C
ho
os
e 
fo
od
s 
w
ith
 h
ea
lth
y 
fa
ts
 (
ol
iv
e 
oi
l, 
al
m
on
ds
, 
w
al
nu
ts
)  
x 
H
av
e 
3 
m
ea
ls
 a
nd
 
R
U
V
QD
FN
V
GR
Q¶
WV
NL
S
EU
HD
Nf
as
t  
x 
R
ed
uc
e 
w
ei
gh
t 
x 
M
on
ito
r b
lo
od
 g
lu
co
se
 le
ve
ls
(f
as
tin
g 
an
d 
po
st
 p
ra
nd
ia
l) 
on
ce
 i
n 
3 
tim
es
 d
ai
ly
 i
f 
on
 i
ns
ul
in
, 
ot
he
rw
is
e 
as
 
in
fo
rm
ed
 b
y 
yo
ur
 p
hy
si
ci
an
 
x 
G
o 
fo
r r
eg
ul
ar
 fo
llo
w
 u
p(
on
ce
 in
 3
 m
on
th
s)
 
x 
Pr
ed
ia
be
te
s 
po
se
s 
an
 
in
cr
ea
se
d 
ris
k 
of
 
de
ve
lo
pi
ng
 
di
ab
et
es
,F
B
G
-1
00
-1
25
 m
g/
dl
) 
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D
ie
t C
on
tr
ol
 

 F
oo
ds
 to
 b
e 
us
ed
 li
be
ra
lly
 
x 
R
ag
i, 
m
ai
ze
, 
w
hi
te
 
an
d 
sp
ro
ut
ed
 
dh
al
. 
Th
es
e 
ar
e 
co
m
pl
ex
 
ca
rb
oh
yd
ra
te
s 
w
hi
ch
 
ar
e 
ab
so
rb
ed
 
m
or
e 
sl
ow
ly
. 
x 
Fo
od
s 
co
nt
ai
ni
ng
 h
ig
h 
fib
re
 li
ke
 w
he
at
, b
ar
le
y,
 g
ua
va
, 
dh
al
, 
gr
ee
n 
le
af
y 
ve
ge
ta
bl
es
, 
th
es
e 
re
du
ce
 c
ho
le
st
er
ol
 
an
d 
su
ga
r l
ev
el
 in
 th
e 
bl
oo
d 
by
 d
el
ay
in
g 
th
e 
ab
so
rp
tio
n 
of
 c
ar
bo
hy
dr
at
es
 a
nd
 fa
ts
. 
x 
Eg
g 
W
hi
te
 
x 
Fi
sh
 (
2-
3 
pi
ec
es
 2
-3
 ti
m
es
 a
 w
ee
k)
 w
hi
ch
 is
 lo
w
 in
 f
at
 
co
nt
en
t 
x 
V
eg
et
ab
le
 o
ils
 li
ke
 s
oy
a 
be
an
 o
il,
 r
ic
e 
br
an
 o
il 
&
 c
or
n 
oi
l  
x 
Po
ly
 
U
un
sa
tu
ra
te
d 
Fa
tty
 
A
ci
ds
 
(P
U
FA
) 
co
nt
ai
ni
ng
 
fo
od
s 
su
ch
 a
s 
W
al
nu
ts
, 
Su
nf
lo
w
er
 S
ee
ds
, 
U
ns
al
te
d 
Pe
an
ut
s, 
Pe
an
ut
 B
ut
te
r, 
O
liv
e 
O
il,
 S
ea
w
ee
d,
 S
ar
di
ne
s, 
So
yb
ea
ns
, T
un
a,
 S
al
m
on
, W
ho
le
 G
ra
in
 W
he
at
  
x 
O
ni
on
s 
an
d 
ga
rli
c 
sh
ou
ld
 b
e 
in
cl
ud
ed
 i
n 
re
gu
la
r 
di
et
, 
si
nc
e 
it 
re
du
ce
s 
bl
oo
d 
ch
ol
es
te
ro
l 
le
ve
l 
an
d 
en
ha
nc
e 
cl
ot
 d
is
so
lu
tio
n 
x 
Fr
ui
ts
 a
nd
 v
eg
et
ab
le
s 5
 o
r m
or
e 
se
rv
in
gs
/d
ay
 
x 
D
rin
k 
at
le
as
t 2
-3
 li
tre
s o
f w
at
er
/d
ay
 
  

 F
oo
ds
 to
 b
e 
us
ed
 m
od
er
at
el
y 
x 
W
hi
te
 m
ilk
 a
nd
 m
ilk
 p
ow
de
r, 
bu
tte
r m
ilk
 a
nd
 s
ki
m
m
ed
 
m
ilk
. 
x 
Fr
ui
ts
 l
ik
e 
ap
pl
e 
(1
 s
m
al
l),
 w
at
er
 m
el
on
 (
1/
4 
sm
al
l) 
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po
m
eg
ra
na
te
 (1
 sm
al
l),
 g
re
en
 g
ra
pe
s i
f d
ia
be
tic
 

 F
oo
ds
 to
 b
e 
av
oi
de
d 
x 
Sw
ee
ts
, s
ug
ar
s, 
ho
ne
y,
 ja
m
, c
ak
es
, c
re
am
 b
is
cu
its
, s
of
t 
dr
in
ks
, s
w
ee
te
ne
d 
ju
ic
es
, c
ho
co
la
te
s, 
ic
e 
cr
ea
m
s. 
Th
es
e 
ar
e 
si
m
pl
e 
su
ga
rs
 t
ha
t 
ar
e 
ra
pi
dl
y 
ab
so
rb
ed
 i
nt
o 
th
e 
bl
oo
d 
st
re
am
 
x 
Fr
ie
d 
ve
ge
ta
bl
es
, 
ch
ip
s, 
ch
ee
se
, 
bu
tte
r, 
gh
ee
, 
m
ilk
 
cr
ea
m
, 
eg
g 
yo
lk
 a
nd
 a
ll 
ty
pe
s 
of
 m
ea
t, 
co
co
nu
t 
oi
l, 
va
na
sp
at
i 
an
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